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Xviil

ot R e oo oS v, s o e i oo R i A i i o S LGS .



Rocky Flats Environmental Technology Site
Final Draft—Phase I RFI/RI Report Operable Unit 5

October 1995

6 129
6 130
6 131
6 132
6 133
6 134
6 135
6 136
6 137
6 138
6 139
6 140
6 141
6 142
6 143
6 144
6 145
6 146
6 147

71
72

Construction Worker CT Noncarcinogenic HI's for AOC2
Current Worker CT Noncarcinogenic HI's for AOC2
Ecological Worker CT Noncarcinogemc HI s for AOC2
Office Worker CT Noncarciogenic HI s for AOC2

Adult Open Space User CT Noncarcinogenic HI s for AOC2
Chuld Open Space User CT Noncarcinogenic HI s for AOC2
Ecological Worker RME Noncarcinogenic HI s for AOC3
Adult Open Space User RME Noncarcinogenic Hl s for AOC3
Chuld Open Space User RME Noncarcinogemic Hl s for AOC3
Ecological Worker CT Noncarcinogeruc HI s for AOC3

Adult Open Space User CT Noncarcmogenic HI's for AOC3
Chuld Open Space User CT Noncarcinogemic HI s for AOC3
HHRA Uncertamty Factors at QU §

Summary of RME Point Estumates of Carcinogenic Risk

Summary of RME Point Estimates of Noncarcinogenic Hazard Indices

Effective Dose Conversion Factors for Radionuclides
Summary of Annual Radionation Dose for ACO1
Summary of Annual Radionation Dose for ACO2
Summary of Annual Radionation Dose for ACO3

Summary of Risk Estumates for ECOCs by Source Area
Summary of Ecological Risks for Woman Creek Watershed

X1x

ek et sas S

iveditis

NN



Rockv Flats Environmental Technologv Site

Final Draft—Phase I RFI/RI Report OEerable Unu 5 October 1995

ACRONYMS

ugkg micrograms per kilogram

pg/L micrograms per hiter

11DCE 1 1 dichloroethene

12 DCE 1 2 dichloroethene

111 TCA 1 11 tnchloroethane

ac tt acre feet

ACGIH American Conference of Governmental Industrial Hygiensts

ACM asbestos containing matenal

AEC Atomic Energy Commission

AOC Area of Concern

ARAR Applicable or Relevant and Appropnate Requirement

BAT® Bengt Arne Tortensson

BGCR Background Geochemical Charactenzation Report

BOD biochemical oxygen demand

bQ becquerel

BRA Baseline Risk Assessment

BUTL Background Upper Tolerance Limit

CDPHE Colorado Department of Public Health and Environment

CEDE committed effective dose equivalent

CERCLA Comprehensive Environmental Response Compensation and Liability
Act

cfs cubic feet per second

CLP Contract Laboratory Program

CMP corrugated metal pipe

cm/sec centimeters per second

cm /sec square centimeters per second

cm’/sec cubic centimeters per second

COC chemaical of concern

cpm counts per minute

CPT cone penetrometer testing

CRAVE Carcinogemic Rusk Assessment Venfication Endeavor

CRQL contract required quantitation limit

CSF cancer slope factor

CSM conceptual site model

CSuU Colorado State University

CT central tendency

DCF dose conversion factors

DCN Document Change Nouce

DCM dichloromethane

DLG Digital Line Graph

DMR Document Modification Request

DOE U S Department of Energy
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DQO data quahty objective
ECAO Environmental Criteria and Assessment Office
ECOC ecological chemicals of concern
EDE effective dose equivalent
EM electromagnetic
EPA U S Environmental Protection Agency
ER Environmental Restoration
ERA Ecological Risk Assessment
ERAM ecological risk assessment methodology
ERDA Energy Research and Development Administration
£, fractional uptake
FB field blank
FDM Fugitve Dust Model
FIDLER Field Instrument for the Detection of Low Energy Radiation
FS Feasibility Study
FSP Field Sampling Plan
ft feet
ft/day feet per day
fet square feet
ft’/m cubic feet per minute
g gram
g/m? grams per square centumeter
gpm gallons per minute
GRRASP General Radiochemistry and Routine Analytical Services Protocol
Gy Gray (w1 case)
H&S health and safety
HEAST Health Effects Assessment Summary Tables
HHRA Human Health Risk Assessment
HI hazard index
HPGe high purity germamum
HQ hazard quotient
HRR Historical Release Report
HSA hollow stem auger
HSPF10 Hydrologic Simulation Program Fortran Version 10
IAG Interagency Agreement
IHSS Individual Hazardous Substance Site
IHSS 115 Onginal Landfill
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THSS 1332 AshPit 2
IHSS 1333 AshPit 3
THSS 1334 AshPit 4
THSS 1335 Incinerator
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ACRONYMS (Contunued) .

IHSS 133 6 Concrete Wash Pad

[HSS 142 10 PondC 1

IHSS 142 11 Pond C 2

IHSS 196 Water Treatment Plant Backwash Pond

IHSS 209 Surface Disturbances

M interim measure

IRA interim remedial action

IRIS Integrated Risk Information System

kg kilogram

LHSU lower hydrostratigraphic unit

LR laboratory replicate

m meter

m/s meters per second

mg/l milligrams per liter

mg/kg milligrams per kilogram

mph mules per hour

mm mullimeter

mmbhos/m millimhos per meter

MS matrix spike
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MSL mean sea level .

nCv/g nanocuries per gram

NCP National Contingency Plan

nd no date

NOAEL No Observed Adverse Effects Level

NPDES National Pollutant Discharge Elimination System

ou Operable Umt

ou s Operable Unit No 5

PAH polynuclear aromatic hydrocarbon

PARCC precision accuracy representativeness completeness and comparability

PCB polychlorinated biphenyl

PCE tetrachloroethene

pCVL picocuries per hter

pCrg picocunes per gram

PCOC potential chemical of concern

PET potential evapotranspiration

ppm parts per million

PVC polyvinyl chlonde

QA quality assurance

QAA Quality Assurance Addendum

QC quality control

RAAMP Radioactive Ambient Air Momitoring Program .
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ACRONYMS (Continued)

RAGS Risk Assessment Guidance Superfund

RBC risk based concentration

RCA radiologically controlled area

RCRA Resource Conservation and Recovery Act
RFA Rocky Flats Alluvium

RfC reference concentration

RfD reference dose

RFEDS Rocky Flats Environmental Database System
RFETS Rocky Flats Environmental Technology Stte
RFI/RI RCRA Facility Investigaion/Remedial Investigation
RFP Rocky Flats Plant

RME reasonable maximum exposure

RPD relauve percent difference

s seconds

SBDC South Boulder Diversion Canal

SEP Systematic Evaluation Program

SID South Interceptor Datch

SOP standard operating procedure

SvOoC semi volatile organic compound

TAL target analyte list

TB trip blank

TCE trichloroethene

TCL toxic compound list

TDEM time domain electromagnetic

TEDE total effective dose equivalent

TIC tentatuvely identified compound

™ Technical Memorandum

TRV toxicity reference values

TSS total suspended solids

UCL upper confidence lumt

UHSU upper hydrostratigraphic unit

USCS Unified Soil Classification System

USGS Umnated States Geological Survey

UTL Upper Tolerance Liumit

VOC volatile organic compound

WDM Watershed Data Management
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EXECUTIVE SUMMARY

This report presents the resuits obtamned duning implementation of the Work Plan for the Phase I Resource
Conservation and Recovery Act (RCRA) Facility Investigation/Remedial Investigation (RFI/RI) of the
Woman Creek PrionityDrainage (Operable Unit No 5 ([OU 5]) at the Rocky Flats Environmental
Technology Site (RFETS) formerly known as the Rocky Flats Plant (RFP) Jefferson County Colorado as
amended This investigation 1s pursuant to a Comphance Agreement among the US Department of
Energy (DOE) the US Environmental Protection Agency (EPA) and the Colorado Department of Public
Health and the Environment (CDPHE) dated July 31 1986 and an Interagency Agreement (IAG) among
DOE EPA and CDPHE dated January 22 1991

The purpose of the OU 5 Phase I RFI/RI 1s to assess the potential contamination associated with the
Individual Hazardous Substance Sites (IHSSs) that are located within the Woman Creek drainage Data
collected under the field investigation portion of the RFI/RI were used to esumate nsks to human health
and the environment, to begin developing and screening remedial alternatives and to evaluate the need for
further studies of the OU S IHSSs

Eleven IHSSs geographically located along or within the drainage areas of Woman Creek, have been
designated as OU 5 These IHSSs include the Ongmal Landfill (IHSS 115) Ash Pits Former Incinerator
Area, and Concrete Wash Pad (IHSSs 133 1 through 133 6) Detention Ponds C 1 and C 2 (IHSSs 142 10
and 142 11) and a Surface Disturbance (IHSS 209) Ponds C 1 and C 2 are the only [HSSs located on
Woman Creek. The remamning THSSs are located along the banks and/or upland areas that drain into
Woman Creek or mnto the South Interceptor Ditch (SID) In addition to these [HSSs two additional
surface disturbances are bemng investigated in the Phase I OU § investigation a Surface Disturbance West
of IHSS 209 and a Surface Disturbance South of the Ash Pits See Fagure 1 2

On May 27 1993 EPA and CDPHE noufied DOE that IHSS 196 Water Treatment Plant Filter Backwash
Pond was to be included n the OU 5 mnvestigation This IHSS was previously scheduled to be
invesugated as part of OU 16 Low Prionty Sites Because of 1ts proximity to IHSS 115 the mvestigation
of THSS 196 was conducted concurrently with that of ITHSS 115
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The OU § Phase I RFI/RI was conducted 1n two phases of distinct field programs The first program was
the field investigation specified in the OU 5 Phase I RFI/RI Work Plan This imnvestugauon was conducted
from September 1992 through August 1993 and included as many as four phases of work performed at
each [HSS Durning the course of this investigation ten technical memoranda (TMs) were prepared to
evaluate the data collected under each stage of the investigation and to further define the activities to be

performed 1n subsequent investigations

Upon completion of the field invesugation specified 1n the OU 5 Phase I RFI/RI Work Plan as amended
by the TMs the data collected under this investigation were evaluated It was determined from this
evaluation that additional data were required to assist in the defimition of the nature and extent of
contamination associated with each IHSS and to collect data required for the evaluation of potential
remedial altemauves for the QU § Feasibihity Study (FS) Techmical Memorandum No 15 (TM15) was
prepared to document the evaluation of the data collected during the OU 5 Work Plan nvestugation and to
provide an amended Field Sampling Plan (FSP) This TM enabled the additional data required to be
collected under the Phase I RFI/RI for OU 5 rather than proceeding with a Phase IIRFI/RI Thus
additional field program was conducted from September 1994 through August 1995

The Phase I RFI/RI Work Plan for OU 5 Woman Creek Priority Drainage 1s a Controlled Document
available for viewing 1n the Public Reading Rooms as specified in the IAG TM 15 Amended Freld
Sampling Plan 1s included as Volume III IV and V of the Phase I RFI/RI Work Plan of OU 5 Woman
Creek Prionity Dramnage Text to TM15 Amended Field Sampling Plan (Vol I Text) Text to TM15
Amended Field Sampling Plan (Vol II Text) Textto TM15 Amended Field Sampling Plan (Vol III
Appendices A G)

Field investigations indicate that the site physical charactenistics are complex Site meteorologic
geologic hydrologic and hydrogeologic processes combined nteractively to provide mechanisms and
pathways for surface and subsurface constituents to migrate through the environment For example
because some upper hydrostratigraphic unit groundwater pathways discharge to surface water within OU
5 there 1s limited potential for migration of volatile organic compounds (VOCs) to offsite locations

The nature and extent of environmental contamination within OU 5 have been characterized through the
collection analysis and assessment of hundreds of samples (Tables 2 1through 2 10) of various

environmental media Environmental samples were analyzed for a comprehensive suite of chemicals to
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help charactenize potential contamination associated with waste handling and disposal practices conducted
dunng the operating history of the Site  The QU 5 data assessment process ncluding nigorous data
validation was designed to be conservative to ensure a comprehensive understanding of potential
contamination conditions 1n OU §

The results of the OU 5 data assessment indicated the presence of potential chemicals of concern (PCOCs)
n surface soil subsurface soil groundwater pond seep and stream water and pond, seep and stream
sediments PCOCs 1dentified 1n one or more of these environmental media include VOCs semu volatile
organic compounds (SVOCs) polychlorinated biphenyls (PCBs)/pesticides metals and other
nonradioactive inorganic constituents and radionuclides The list of PCOCs for each medium was then
screened using risk based and other screemng methods to 1dentify chemicals of concern (COCs) for both
the Human Health Risk Assessment (HHRA) and the Ecological Risk Assessment (ERA) COCs were
identified as the chemicals 1n each medium that were likely to contribute at least one percent of overall
nsk. For the HHRA COCs were selected on an OU wide basis for the ecological nsk assessment (ERA)
the COCs were 1dentfied for the Woman Creek watershed In groundwater and surface water metals and
radionuchides are the pnmary COCs however mn seep water the COCs are all VOCs The COCs in
surface soil and subsurface soil include uranium 1sotopes several metals polynuclear aromatic
hydrocarbons (PAHs) and PCBs The COC s 1dentified 1n stream and pond sediments are radionuclides
and metals Table 6-25 1n Section 6 presents the COCs identified for OU §

The presence of COCs 1n all media 18 a result of histonical releases to the environment. Under the
hydrogeochemical conditions of OU 5 metals and radionuclides are not expected to be very mobile via the
groundwater pathway However storm water runoff may transport contaminated soils to surface waters
with subsequent transport to downstream receptors The presence of COCs in stream, seep and pond
sediments 1s likely a resuit of surface water transport of contaminated surface soils to Woman Creek.
Fugitive dust emissions from OU § surface so1ls and dry sediments may contribute contaminated
particulates to future onsite receptors Exposure to subsurface soils by future onsite construction workers
may result in contaminant mhalation and ingesuon Numencal modeling was used to examine the
mugration of COCs along pathways 1n groundwater surface water and air The numenical models
provided COC concentration tables for the HHRA

The OU 5 HHRA indicate that there are esumated health nisks and annual radiation doses for current and
future onsite receptors as a result of indirect or direct exposure from sources in OU S The following
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exposure scenarios were evaluated a current industnial worker (security guard) a future industnal/office .
worker a future ecological researcher a future open space recreational user and a future construction

worker Future onsite residential receptors were not considered 1n the HHRA because future land use plans

do not include residential use It was determuned dunng HHRA negotiations with the regulatory agencies

that health risks to offsite receptors would not be addressed on an QU specific basis but on a sitewide

basis

For the HHRA exposure media that were evaluated included surface soil subsurface soil outdoor and
indoor air stream seep and pond water and stream seep and pond sediments Groundwater was not

evaluated as an exposure pathway because there are no current or future receptors

Rusks were evaluated for three Areas of Concern (AOCs) AOC No 1 1s the Onginal Landfill (IHSS
115/196 Source Area) AOC No 2 includes the Ash Pits (IHSS 133 Source Area) AOC No 3 includes
the SID Ponds C 1 and C 2 Source Areas and the Woman Creek. See Figure 6 1

The risk charactenization process combines average and reasonable maximum estimates of exposure with

upperbound estimates of toxicity to yield conservative (protective) estimates of health nisk. Estimates of .
health nisk for average (central tendency or CT) and reasonable maximum exposure (RME) conditons are

provided so that nsk management decisions can be based on a range of potential risks for different

€Xposure scenarios

The following are the major conclusions of the HHRA

o AOC1 Cumulative hazard indices (HIs) were below 1 and RME cancer nsk
estimates were 3E-05 or below for all receptors The maximum cancer risk
estumate of 3E-05 1s for both the current worker (secunty guard) and the future
office worker This nsk 1s sull within EPA s acceptable risk range of 1E 06 to
1E-04 External irradiation due to exposure of urantum 238 1n surface soil 1s the
primary contributor to this esimate of cancer nisk

o AOC2 Cumulative HIs were below 1 and RME cancer risk estimates were 4E-06
or below for all receptors The maximum cancer nisk estimate of 4E 06 1s for both
the current worker (security guard) and the future office worker This nsk1s at
the low end of EPA s acceptable nsk range of 1E 06 to 1E 04 External irradiation
due to exposure of uranijum 238 1n surface soil 1s the primary contributor to this
estimate of cancer risk
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° AOC3 Cumulative Hls were below 1 and the RME cancer nisk estimates were
below EPA s pont of departure of 1E 06 for both receptors These results
indicate that no adverse noncarcinogenic health hazards and negligible cancer nsk
are expected for all receptors evaluated

The ERA for Woman Creek was conducted for aquatic and terrestrial biota exposed to contaminants m
OUs1 2 and 5 Assessment of ecological nsks was based on evaluating exposure of biological receptors
to PCOCs 1n designated ERA source areas Source areas include individual or groups of IHSSs within an
OU and were based on abiotic and biotic sampling locations m and around IHSSs A prehimnary exposure
and nisk calculation was conducted for PCOCs 1n source areas The analysis was conducted to estimate the
contnbution of each PCOC and each source area to overall nisk in the watershed. Ecological chemcals of
concern (ECOCs) were 1dentified from preliminary risk calculations and evaluated further 1n risk

characterization

Ecotoxicological risk to terrestnal receptors in OU 5§ was mmmmal Concentrations (activities) of uranium
233/234 and urantum 238 1n so1ls exceeded the nsk based screening criteria developed for the Site
However the criteria were exceeded 1 only two locations both of which are in the Old Landfill source
area and which represent a negligible portion of habitat 1n the watershed Maximum concentrations of
radionuchides 1n small mammals were not associated with levels that exceed the benchmarks for safe
radiological doses Thus nsk from exposure to radionuchides appears to be mmmmal

The screening level assessment also mdicated that concentrations of mercury antimony and Aroclor 1254
could represent nisks to aquatic feeding birds 1f they acquured all of their food from the SID Pond C 1 and
segments of Woman Creek. However 1t 18 unlikely that birds would spend all of the tme m the areas of
concern, because the size and quality of habitat m these areas 18 inadequate to support their needs.

The results of the HHRA and the ERA support the conclusions that environmental contamination within
OU 5 does not pose a threat to public health or the environment under the evaluated exposure scenarnos
and that remediation of environmental media to address nsk to public heaith and the environment is not

warranted
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10 INTRODUCTION

Thas report presents the results obtained during implementation of the Work Plan (DOE 1992a) for the
Phase I Resource Conservation and Recovery Act (RCRA) Facility Invesugation/Remedial Investigation
(RFL/RI) of the Woman Creek Prionity Drainage (Operable Unit No 5 [OU 5]) at the Rocky Flats
Environmental Technology Site (RFETS) formerly known as the Rocky Flats Plant (RFP) Jefferson
County Colorado as amended (DOE 1992a,1994a) This investigation 1s pursuant to a Compliance
Agreement among the U S Department of Energy (DOE) the U S Environmental Protection Agency
(EPA) and the Colorado Department of Public Health and the Environment (CDPHE) dated July 31 1986
and an Interagency Agreement (IAG) among DOE EPA and CDPHE dated January 22 1991 The IAG
addresses RCRA and Comprehensive Environmental Response Compensation and Liability Act
(CERCLA) 1ssues and has been integrated with DOE s Environmental Restorauon (ER) Program

(IAG 1991)

11 PURPOSE OF PROJECT

The purpose of the OU 5 Phase I RFI/RI is to assess the potential contamination associated with the
Individual Hazardous Substance Sites (IHSSs) that are iocated within the Woman Creek drainage The
data collected under the field investigation portion of the RFI/RI are used to esumate risks to human
health and the environment begin developing and screening remedial alternatives and to evaluate the
need for further studies of the OU 5 IHSSs

12 BACKGROUND
121 Plant Operations

The site (Figure 1 1) 1s a government-owned and contractor operated facihity that 15 part of the
nationwide nuclear weapons production complex RFP was operated for the US Atomuc Energy
Commussion (AEC) from construction 1n 1951 unul the AEC was dissolved 1n January 1975 At that ime
responsibility for the RFP was assigned to the Energy Research and Development Admimstration (ERDA)
which was succeeded by the DOE 1n 1977 Dow Chemical USA an operating unit of the DOW Chemical
Company was the prime operating contractor of the facility from 1951 until June 30 1975 Rockwell
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International succeeded Dow Chermucal USA from July 1 1975 to January 1 1990 when EG&G Rocky .
Flats Inc succeeded Rockwell International On July 1 1995 Kaiser Hill LLC succeeded EG&G Rocky

Flats Inc as the pnme operating contractor

Currentdy the pnmary mussion at the Site 1s environmental restoration The name was changed from RFP
to Rocky Flats Environmental Technology Site in September 1994 Historically the primary mission
was to produce metal components for nuciear weapons These components were fabricated from
plutonium uranium and nonradioactive metals principally beryllium and stainless steel Metal
components were shipped elsewhere for final assembly When nuclear weapons were determined to be
obsolete components of the weapons were returned for special processing to recover plutonium and
americtum  Other acavities included research and development 1n metallurgy machining nondestructive
tesng coatings remote engineering chemustry and physics Both radioactive and nonradioactive wastes
have been and are generated 1n these research and production processes Current waste handling practices
involve onsite and offsite recycling of hazardous matenals onsite storage of hazardous and radioactive
mixed wastes and disposal of solid radioacuve materials at other DOE faciliues However histoncally
the site operating procedures included both onsite storage and disposal of hazardous and radioactive

wastes .

122 OU 5 (Woman Creek)

Eleven IHSSs geographically located along or withun the drainage areas of Woman Creek (Figure 1 2)
have been designated as OU 5 These IHSSs include the Oniginal Landfill (IHSS 115) Ash Pits
[ncmnerator and Concrete Wash Pad (IHSSs 133 1 through 133 6) Detention Ponds C 1 and C 2
(IHSSs 142 10 and 142 11) and a Surface Disturbance (IHSS 209) Ponds C 1 and C 2 are the only
IHSSs located on Woman Creek The remaining IHSSs are located along the banks and/or upland areas
that drain into Woman Creek or mnto the South Interceptor Ditch (SID) In addition to these IHSSs two
additional surface disturbances are being investigated in the Phase I OU S investigation a Surface
Disturbance West of IHSS 209 and a Surface Disturbance South of the Ash Pits

In 1980 the SID (Figure 1 7) was constructed upsiope (to the north) of Woman Creek to intercept surface
water run off from the southemn portion of the Industnalized Area, and more specifically from the
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881 Hillside The SID begins near the east end of an Ash Pit (IHSS 133 2) parallels the creek cuts
through the toe of the Oniginal Landfill (IHSS 115) and contunues below the 881 Hillside French Drain
The SID crosses under the Woman Creek Diversion Ditch then empties into Pond C 2 A berm was
constructed on the downslope side of the SID to contamn the water flowing into the ditch The construction
of the SID through the toe of the Ongmal Landfill has contributed to the formation of slump features that

are apparent within that area

On May 27 1993 EPA and CDPHE noufied DOE that IHSS 196 Water Treatment Plant Filter Backwash
Pond was to be included 1n the OU § investigaunon This IHSS was previously scheduled to be
mnvestigated as part of OU 16 Low Prionty Sites Because of 1ts proximaty to IHSS 115 the investigation
of IHSS 196 was conducted concurrently with that of IHSS 115

1221 OU 5 IHSS Descriptions and Histones

The following sections describe the locations physical features and histones of each of the QU 5 IHSSs
These discussions are primanly based on the informauon provided in the OU 5 Work Plan (DOE 19923)
and additional information that was obtained duning the course of the investigation of the IHSSs and that
provide further detail regarding the location description and history of the IHSSs

IHSS 115 (Onginal Landfill) and THSS 196 (Filter Backwash Pond) The Orngmal Landfill 1s located

within the buffer zone just south of the site industrialized area and south of the west access road

(Figure 1 3) Itis located north of Woman Creek on a moderately to steeply sloping south facing hiliside

The Onginal Landfill was in operation from 1952 to 1968 and was used to dispose of general wastes
generated at the Site It 18 estimated that 2 mallion cubic feet of miscellaneous Site wastes are buried 1n the
landfill including such things as solvents paints pant thinners o1l pesticides cleaners (Rockwell 1988)
construction related debns waste metal and glass These wastes were not considered hazardous prior to
1968 when they were placed 1n the landfill The landfill also received beryilium and/or uranium wastes
and used graphite It has been reported that ash containing an estmated 20 kilograms (kg) of depleted
uranium (DOE 1986) produced when 60 kg of depleted uramium were madvertently burned and only

40 kg were recovered was buried within the landfill Chemucals that may have been placed 1n this landfill

include commonly used solvents such as trichloroethene (TCE) carbon tetrachlonde tetrachloroethene
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i atapmante
(PCE) petroleum distillates 11 1 trichloroethane (1 1 1 TCA) dichloromethane (DCM) benzene paint .

and pamnt thinners Metals such as beryllium uraniuum lead and chromtum may also be present

(Rockwell 1988) Accurate records of any further wastes placed 1n this landfill are not available

IHSS 196 an evaporation/settling pond that was used for backflushing sand filters from the water
treatment facility (Building 124) was located within the boundanes of the Origmal Landfill near the
western edge (Figure 1 3) It appears that a second pond (visible in a 1955 aenal photograph 1n the
approximate location of the SID) was constructed but by 1964 this pond was no longer present and the
area had been covered by fill (DOE 1992a)

By 1980 the SID had been built across the southern part of the landfill Several other activities at the
landfill are apparent from aenal photographs of the area presented 1n EPA (1988a) A1964 aenal
photograph shows an active area of surface disturbance east of the landfill Little documented histoncal
information 1s available concerming this area however this area may have served as a storage yard for
pipes and scrap metal In addition soil appears to have been placed 1n this area as substantial mounds of
debris are noted 1n this area, as shown in 1969 and 1971 aenal photographs (EPA 1988a)

The landfill was closed with a sotl cover however a bottom liner was not installed Details of the
construction of the surface cover are not available nor 1s the year the cover was tnstalled The slope on

the south side of the landfill was regraded to correct sloughing and erosion related problems

Two storm sewer pipes protrude from the landfill area (Figure 1 3) The west pipe 1s no longer connected
to a drainage system The pipe which cuts diagonally across the landfill from west to east, appears to be
connected to storm drains and possibly to foundation drains in the 400 Area (Secion 2 4 5) Thus pipe
discharges to the SID just east of the surface disturbance east of the landfill

IHSS 133 (Ash Pats, Former Incinerator Area, and Concrete Wash Pad) The Former Incinerator Area, Ash
Pits and Concrete Wash Pad are located south southwest of the industnialized area of the site south of the
west access road and north of Woman Creek (Figure 1 4) The locations of these IHSSs are defined from
historic aenal photographs The Former Incinerator which had a 10 to 20-foot stack, was located along
the ongmal western boundary of the site off the west accessroad AshPits1 2 3 4 (IHSSs 1331 1332
133 3 133 4) and tme domain electromagnetic area (TDEM) 1 and TDEM 2 are approximately 20 feet

14
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(ft) wade by 150 ft long and 8 18 ft deep Two additional ash pits were 1dentified and are referred to as
TDEM 1 and TDEM 2 m thus report The Ash Pits are located on a relatively flat surface and are currently
covered by tall grasses

The Former Incinerator Area (IHSS 133 5) occupies approximately 4 000 square feet (ft*) and the Concrete
Wash Pad (IHSS 133 6) covers an area of about 33 000 ft> These two IHSSs are located west of the four
original Ash Pits The area surrounding the Concrete Wash Pad has an extremely irregular hummocky
surface that slopes gently to the south toward Woman Creek

The Incinerator was used to burn general site wastes between the 1950s and 1968 Depleted uranium 1s
also believed to have been burned 1n the Incinerator (Rockwell 1988) A review of aenal photographs
revealed that the Incinerator was removed by 1971 and the entire area was beginning to revegetate

(EPA 1988a) Ashes from the Incinerator were placed mnto the Ash Pits or were pushed over the side of
the hull into the Woman Creek drainage and/or onto the Concrete Wash Pad (Rockwell 1988) Foliowing
the shutdown of the Incinerator after 1968 the Ash Pits were covered with fill (Rockwell 1988) however

information about the matenial used 1n the construction of the cover 1s unavatlable

The hustory of the Concrete Wash Pad has not been as well documented as the Ash Pits or Former
Incinerator area. It appears that this area was used to dispose of waste concrete from the concrete trucks
invoived n the construction activities of the site It 1s also likely that the concrete trucks were washed

down 1n this area after delivering concrete

The histories of the Ash Pits Incinerator and Concrete Wash Pad are not entirely known because few
records were kept of their operations Itis known however that general combustible wastes from the site
were burned 1n the Incinerator along with an estimated 100 grams of depleted uranium (Owen and
Steward 1973) which were disposed of mnto the ash pits and 60 kg was burned of which 20 kg was
disposed into the onigmnal landfill The ashes from the Incinerator were disposed 1n the Ash Pits At the
Concrete Wash Pad, potentially contaminated matenals consist of concrete debris and small amounts of
ash from the Incinerator that were reported to have been pushed over the side of the hill onto the Concrete
Wash Pad area (Rockwell 1988)

1-8

\
IO SR & 3 e 2 “aedaae S 3



Rockv Flats Environmental Technology Site
Final Draft—Phase [ RFI/RI Report Operable Unit 5 October 1995

A rayscope survey (an unknown type of survey) was conducted over Ash Pit 3 (IHSS 133 3) prior to 1973
and the results of this survey detected metals (type unknown) (DOE 1987) No documentation exists as to
whether the other Ash Pits (IHSSs 133 1 133 2 and 133 4) had a rayscope survey done over their

surfaces

IHSS 142.10 and 142.11 (C Ponds) Ponds C 1 (IHSS 142 10) and C 2 (THSS 142 11) are located along
Woman Creek southeast of the industnalized area of the site and within the Buffer Zone (Figure 1 2)
These ponds are approximately 2 000 ft apart with Pond C 1 to the west of Pond C 2 The esumated
capaciues for Ponds C 1 and C 2 are approximately 5 acre feet (ac ft) and 69 8 ac ft, respectively

The natural drainage of Woman Creek has been somewhat modified in the OU § area by the construction
of Ponds C 1 and C 2 and the SID south of the industnal area. Currently Woman Creek flows eastward
through OU 5 1n 1ts natural stream channel to Pond C 1 (Figure 1 2) Filter backwash water from the water
treatment facility was discharged i Pond C 1 between the site start up mn 1952 and December 21 1973
(DOE 1980) In addition the cooling tower blowdown water was discharged to Pond C 1 until the latter
part of 1974 In the early 1970s the site operations were changed and Pond C 1 was used principally to
manage the surface water runoff 1n the Woman Creek drainage Water 1s rarely retained within this pond
because the outlet or gate 1s usually open and the water 1s allowed to flow through the pond The water
consequently flows 1n 1ts natural channel until just west of Pond C 2 where 1t 1s diverted around Pond C 2
by a diversion canal Durning low flows downgradient and to the east of Pond C 2 all of the water 1s
diverted from Woman Creek s main channel tnto an unnamed ditch that flows into Mower Reservorr
Durning hugh flows some flow continues to flow downstream 1n Woman Creek and into Standiey Lake

Reservorr

In 1980 the SID was constructed upsiope (to the north) of Woman Creek (Figure 1 2) to intercept surface
runoff from the site A berm was constructed on the downslope side of the SID to contain the water
flowing 1n this ditch  Since construction of the SID 1n 1980 Woman Creek has not received runoff
directly from the southern part of the site Surface water flow 1n the SID 1s intermattent and usually occurs
only following precipitation events or snow melt. When flow 1s low water tends to pond in several areas
of the ditch The SID begins approximately 200 ft east of the Ash Pits and runs for almost two mules to
Pond C 2 (Figure 1 2) The SID 1s approximately 4 to 8 ft in depth and 1s not lined Just upslope of Pond
C 2 the water flowing 1n the SID crosses over Woman Creek and flows into Pond C 2 InPond C 2 the
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water 1s sampled analyzed and discharged into the Broomfield Diversion Datch that diverts water around
Great Western Reservoir according to a National Pollutant Discharge Elimination System (NPDES)
agreement (Permut No CO 0001333)

IHSS 209 and Other Surface Disturbances Three separate surface disturbances are described 1n this
section (1) IHSS 209 (2) the Surface Disturbance West of IHSS 209 and (3) the Surface Disturbance

South of the Ash Pits THSS 209 1s located to the southeast of the site industrialized area, south of Woman
Creek and approximately 1 000 ft southeast of Pond C 1 (IHSS 142 10) (Figure 1 5) This area was
included as an IHSS because unknown activities took place 1n this area of shallow excavations and surface
disturbances (DOE 1992a) IHSS 209 covers approximately 225 000 ft* (5 2 acres) and 1s located on a
long narrow plateau bounded to the north east, and south by a slope leading mnto the Woman Creek
dramnage A dirt road transects this IHSS and loops near the eastern boundary Three excavations are
located within the boundary of thus IHSS Two depressions which peniodically retain water are present
near the northern and southwestern boundary of the IHSS

A second surface disturbance the Surface Disturbance West of IHSS 209 located approximately 1 500 ft
west of IHSS 209 1s also included 1n the QU 5 mvestigation The area consists of several small disturbed
areas 1n a somewhat symmetnic arrangement (Figure 1 5) This disturbance covers an area of

approximately 62 500 ft* (approximately 1 4 acres)

A third surface disturbance area the Surface Disturbance South of the Ash Pits 1s also bemng investigated
under the OU 5 RF/RI Thus area 15 located 1 200 ft south of IHSS 133 and south of Woman Creek. This
area consists of several former excavation areas (Figure 1 6) These surface disturbances were identified
n acnal photographs taken between 1955 and 1988 (see EPA 1988a) There 1s suill surface evidence of
some of these disturbances Two former excavations trend along northeast southwest axes Each
excavation 1s approximately 30 ft wide by 400 ft long A third area 1s located northeast of the paraiiel
excavations and a fourth excavation (3 ft wide by approximately 2 ft deep) 18 located to the southwest
This excavation trends in a north south direction across the plateau An additional disturbed area 1s
approximately 150 ft wide by 600 ft long and 1s located upsiope (southwest) from the other disturbances
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It 1s not known what activity or activities may have taken place at IHSS 209 or at the other surface .
disturbances However the ume pertod tn which these areas were disturbed has been estimated from aenal
photographs (EPA 1988a)

IHSS 209 first appears as a disturbed area seen 1n a 1955 aenal photograph (EPA 1988a) The ground was
disturbed both west and east of the dirt road however no obvious features or equipment can be seen 1n the
photo By 1961 three excavations existed within this IHSS The depression located near the southwestern
boundary of this IHSS appears as a pond 1n 1980 1983 and 1988 aenal photographs (EPA 1988a) A
1980 aenal photograph also reveals that the western half of the IHSS was begmning to revegetate By
1988 the only recognmizable features on or near this surface disturbance were the presence of the eastern

most excavation and the pond located near the northern boundary of this IHSS (Figure 1 5)

The OU 5 Work Plan stated that the Surface Disturbance West of IHSS 209 appears to have been the
locauon of a radio tower 1nstallation based on the geometry of the five disturbances at this site  This
surface disturbance was observed 1n a 1955 aenal photograph and was sull evident on photographs

until about 1971 when the area started revegetaung A radio tower however was never viewed in the

aerial photographs .

The east excavation area was the first area to be noted as active 1n the Surface Disturbance South of the
Ash Pits This was observed 1n a 1955 aenal photograph The two parallel excavations became actve
prior to 1978 and they are visible 1n a 1978 photo (EPA 1988a) After 1983 the excavated areas started
to revegetate The west area located approximately 400 ft southwest of the parallel excavations became
actve prior to 1969 (EPA 1988a) and 1s now backfilled with large rocks It 1s not known when these

rocks were placed
123 Other investigations

To the extent they are applicable the results of other the site investigations were incorporated mnto this

investigation The scope of these other investigations 1s bniefly described 1n the following secuons
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1231 Sitewide Geological Characterization

The Sitewide Geoscience Charactenization Study was performed to compile and integrate all available
information 1n order to develop a conceptual model of the geologic hydrogeologic and geochemical
conditions at the site The results of this study were documented 1n three reports the Geologic
Charactenization Report (EG&G 1995a) the Hydrogeologic Charactenzation Report (EG&G 1995b) and
the Groundwater Geochemustry Report (EG&G 1995¢) The information presented i these reports was
integrated mnto the discussions of the geology and hdyrogeology of OU 5 presented in Chapter 3 0

1232  Sitewide Background Geochemical Characterization

The IAG required DOE to conduct a background study to establish representative background
concentrations for various environmental media and to prepare background study reports periodically to
document the results of this study The 1993 Background Geochemical Charactenization Report (BGCR)
(DOE 1993a) presents the final resuits of this program and provides background data for surface water
sediments groundwater and borehole matentals These data are necessary to support RFI/RIs as well as
RCRA mntennm measures (IMs) and CERCLA intennm remedial actions (IRAs)

Analyucal results for samples collected under the OU 5 RFI/RI were compared to the background data
provided in the 1993 BGCR to deternune whether or not the concentrations detected m OU 5
environmental media statistically exceeded those of background Section 4 2 discusses the methodology

used for this comparison

1233 Sitewide Surface Water Studies

Several studies have been or continue to be conducted pertaining to analyses of surface water stream
sediments and pond sediments in the Woman Creek drainage and Ponds C 1 and C 2 The hustonical data
for these media were evaluated 1n Techmcal Memorandum No 1 (TM1) to assist n the design of a
monitoring network for the OU 5 Phase I RFI/RI (DOE 1993b also see Section 13 2 1) and were also
used to determune the nature and extent of contamination within the Woman Creek dramage The surface
water and sediment investigations and associated results are described 1n detail in Appendix A and are

discussed 1n the applicable sections of Chapters 20 30 and 40
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1234 Sitewide Groundwater Charactenzation

Prior to the OU 5 Phase I RFI/RI field investigations a total of 64 alluvial and bedrock wells existed in the
vicimty of the Woman Creek drainage Many of these wells have been or continue to be sampled as part
of the sitewide groundwater momtoring program or for the investigation of other operable umts (OUs) in
the vicimty of OU 5 In additton water levels are routtnely measured in most of these wells To the extent
that the data from these wells met the quality requirements of the OU 5 RFI/RI they were incorporated
into this mvestigation Appendix A provides a discussion of the available historical data from these wells

These data are also discussed where appropniate m the Chapters 20 30 and 40

13 SUMMARY OF PHASE | RFURI WORK PLAN AND TECHNICAL MEMORANDA

The Phase I RFI/RI Work Plan for QU 5 presents a Field Sampling Plan (FSP) that defines a staged
approach to investigating each IHSS The Work Plan outlines the use of an Observational Approach to
achieve the objecuves of the RFI/RI This technique provides for continually reassessing site conditions
as addittonal data are obtained Samphing plans for subsequent stages of investigation are formulated to
build on existing information These sampling plans are submitted as TMs to EPA and CDPHE for review
prior to implementation The OU 5§ Work Plan contains nine TMs to be prepared to outline sampling plans
for invesugations of the OU 5 IHSSs and four TMs be prepared to discuss Human Health Risk Assessment
(HHRA) acuvites A total of eleven TMs were prepared to describe planned field investiganons duning
the implementation of the Phase I FSP at OU 5 (TMs 1 10 and 15) Three TMs were also prepared to
describe specific phases of the HHRA The following paragraphs summanze the FSP outlined by the OU
5 Work Plan and as amended by each of the TMs as well as the scope of the TMs prepared for the HHRA

14 ENVIRONMENTAL EVALUATION

The ecological nisk assessment (ERA) portion of the baseline nsk assessment was completed as part of an
overall ERA conducted for the Walnut Creek and Woman Creek watershed The complete ERA report for
both watersheds 1s presented in Appendix N An overview of the scope approach results and conclusions

for the Woman Creek watershed 1s presented m Section 7 0
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141 Phase | RFI/Rl Work Plan for OU 5 (Woman Creek)

The OU 5 Work Plan ident:ified site specific data needs based on preliminary identification of
contarmnants potentally present at each IHSS n addition to the data needs for the Phase I Baseline Risk
Assessment and Environmental Evaluaton The FSP presented in the QU 5 Work Plan was based on these
data needs and the requirements of the IAG between DOE EPA and CDPHE The FSP for each IHSS
required a combination of screening acuivities sampling of soi1ls sediments and surface water and well
mstallation and sampling Table 1 1A 1s a matnx showing the IAG required tasks and how these tagks
were implemented as defined in the OU 5 Work Plan as amended by the TMs Table 1 1B 1s a matnx
showmg TM135 required tasks and Document Modification Requests (DMRs) to the FSP

Stage 1 actvities at each IHSS consisted primarily of the review of existing data, such as the results of
previous investigations aerial photographs and other histonical documents Stage 2 activities were
screening activities that included radiological geophysical and soil gas surveys Sampling of surface and
subsurface so1ls were the predominant Stage 3 activiies and Stage 4 acuvities were pnmanly associated
with groundwater tnvestigations If other acttvities were to be performed that did not fall into Stages 1 to
4 these activities were conducted under Stage 5 The site specific FSPs outlined m the OU 5 Work Plan

are briefly summanzed below

IHSS 115 (Ongmnal Landfill) and IHSS 196 (Filter Backwash Pond) Review and screening acuvities
specified for the Oniginal Landfill including the area of IHSS 196 consisted of a review of a gamma

radiation survey completed in 1990 review of aenal photographs and completion of a so1l gas survey and
geophysical surveys Sampling 1dentified included surface soil sampling subsurface soil sampling 1n
borings and sediment and surface water sampling adjacent to the IHSS The OU 5 Work Plan also
specified that cone penetrometer testing (CPT) and Bengt Ame Tortensson (BAT®) sampling be
performed and wells be installed and sampled downgradient of the IHSS and mn selected soil borings 1f
plumes were encountered Additionally pipes protruding from the landfill were to be investigated and 1f
present effluent sampled The OU 5 Work Plan specified that TMs be prepared to present site specific
FSPs for the so1l gas survey geophysical surveys surface soil sampling CPT and monitoring well

nstallation and sampling
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IHSS 1331 6 (AshPuts 1 4, Incinerator, and Concrete Wash Pad) Tasks specified by the FSP for the .
THSS 133 sutes included a review of aenal photographs and radiological and geophysical surveys to

identfy the extent of these IHSS sites Sampling activities specified included surface soil sampling

subsurface soil sampling 1n borings and installatton and samplhing of wells The preparation of TMs was

specified for the geophysical surveys surface soil sampling subsurface soil sampling and monitoring

well installation and sampling

IHSS 142 (C Ponds) Activities specified by the FSP for [HSS 142 10 (C 1 Pond) and IHSS 142 11 (C 2
Pond) included a review of existing data collected by ongoing momtoring activities to assess potential
overlap between the ongoing programs and the proposed OU § specific program Contingent upon the
results of the review of ongoing momtoring programs the FSP also specified that surface water and
sediment samples be collected from the ponds Woman Creek and the SID In addiion momitoring wells
were to be mnstalled and sampled downgradient of each pond
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and the Surface Disturbance South of the Ash Pits  Screening acuvities to be conducted at these sites
included reviews of historical use information pertaining to these sites visual inspections and radiological .

surveys Sampling activities specified by the FSP included surface soil sampling from the excavations
present at each site subsurface soil sampling from borings and collection of sediment and/or surface

water samples from each of the former pond areas at IHSS 209

The FSP defined 1n the OU § Work Plan was amended by ten TMs at various stages during the field
mvestigation As 1s discussed 1n detail below the scope of each TM does not agree 1n all cases with that
described 1n the Work Plan Because some of the activities to be described in the TMs specified by the
Work Plan were similar a single TM to address the same activity at more than one IHSS was prepared
rather than prepanng individual TMs for each IHSS In addiion during the course of investigating each
IHSS 1t became apparent that the scope of subsequent Work Plan activities was not appropriate or
adequate thus necessitating the preparation of additional TMs Simularly the scope of several field
investigation activities was clanfied in letters submutted to EPA and CDPHE prior to implementing these
acuvitites These letters were prepared for activities where the Work Plan did not require 2 TM but
addiuonal defimtion or clanfication of the scope of the acuvity was necessary The scope of each TM and

letter prepared durning the implementation of the Phase I RFI/RI 1s summanzed below
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142 Addenda to the Phase | RFI/RI Work Plan

1421 Technical Memorandum 1 Revised Network Design (Surface Water and
Sediment)

TM1 (DOE 1993b) documented the results of the review and assessment of ongoing surface water and
sediment momitoring programs discussed under IHSS 142 above Based upon this assessment of the
ongoing programs this TM provided an amended FSP for the collectuon and analysts of surface water and
sediment samples from the C 1 and C 2 Ponds Woman Creek and 1its tnibutanies and the SID In addition
to addressing sampling activities for the ponds this TM also addressed surface water and sediment
sampling activities for all other OU 5 IHSSs This TM also specified the installation of shallow well
points along Woman Creek to augment ongoing groundwater/surface water interaction studies The

sampling and monitoring programs defined by this TM are summanzed n Section22 3 3

1422 Technical Memorandum 2 Surface Geophysical Surveys (Originai Landfili and
Ash Pits)

TM2 (DOE 1992b) described the approach for performing magneuc and electromagnetic (EM) surveys at
IHSS 115 and the IHSS 133 sites Due to simmlanties 1n these surveys at both IHSSs one TM was
prepared to describe these surveys rather than the two TMs 1dentfied 1n the Work Plan This TM
documented the results of the review of the 1990 radiological survey of IHSS 115 and reviews of existing
information including aenal photographs for both IHSS 115 and the IHSS 133 sites It also provided the
details of the procedures to be followed for performung geophysical surveys at both IHSSs The

methodology for and results of these surveys are summanzed in Secions 2212and2222

1423 Technical Memorandum 3 Surface-Soil Sampling Plan (Original Landfill)

TM3 (DOE 1993c) presented the sampiing and analytical program for surface sotls within IHSS 115 The
sampling and analytical program defined n thus TM consisted of collection of samples for analysis

of radionuclides from anomalies 1dentified by the 1990 radiological survey of IHSS 115 and collection

of samples for analyses of chemicals and radionuclides from the disturbed area east of the landfill and
from landfill cover matenial The surface soil sampling program 15 summanzed 1n Sectton 22 13
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1424 Techmical Memorandum 4 Surface Soil Sampling (Ash Pits Incinerator and
Concrete Wash Pad)

TM4 (DOE 1993d) specified the samphing and analytical program for surface soils within the [HSS 133
sites Stmular to the program defined by TM3 for IHSS 115 the program defined by this TM ncluded
sample collection for analysis of radionuchides from anomalies 1dent:ified by a radiological survey of
these sites conducted as part of the OU 5 RFI/RI (see Section 2 5 2) It also involved sample collections
for analyses of chemucals and radionuchides from areas believed to have been impacted by disposal
operations at the IHSS 133 sites  Section 2 2 2 3 summanzes the methodology and results of this

sampling program

1425 Technicai Memorandum 5 Soil Gas Survey (Original Landfiil)

Based on the results of other so1l gas surveys conducted at the site and on the review of historical

data and other screeming activities at IHSS 115 1t was determined that modification of the soil gas
sampling plan proposed 1n the QU 5 Work Plan was necessary TMS (DOE 1993e¢) presented the results
of the previous investigations at IHSS 115 and provided a revised sampling and analysis plan for the soil

gas survey The results of this survey are summanzed in Section 22 12

1426  Technical Memorandum 6 Cone Penetrometer Testing (Original Landfill)

The OU 5 Work Plan proposed the performance of CPT and collection of groundwater samples with a
BAT® (or equivalent) samplhing device The Work Plan specified that a TM be prepared that would define
the specific procedures and locations for these activiies TM6 (DOE 1993f) specified the procedures and
locations for CPT and provided a methodology for selecting locations for collection of groundwater
samples contingent upon the results of the CPT and other previous and ongoing investigations at IHSS
115 Due to several advantages of this techmque this TM also specified the collection of groundwater
samples from well points rather than with the BAT® sampling device The implementation and results

of these activittes are summarized 1 Sectton 2214
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1427 Technical Memorandum 7 Soil Borehole Sampling (Ash Pits Incinerator and
Concrete Wash Pad)

Soil borings to be dniled 1n the areas of the IHSS 133 sites were proposed by the OU 5 Work Plan. The
Work Plan also specified that a TM be prepared to better define the locations of these borings based on
the results of preceding invesugauons TM7 (DOE 1993g) provided an FSP for the dniling and sampling
of borings at the IHSS 133 sites It alse specified the collection of groundwater samples from within
borings using the Hydropunch II or BAT® samplers where groundwater was present. The soil bonng

program and its results are summanzed i Section222 3

1428 Technical Memorandum 8 Groundwater Monitoring Well Installation (Original
Landfill)

This TM provided a revised FSP for the installation and sampling of monitoning wells m the vicinty of
IHSS 115 and THSS 196 as prescribed by the OU 5 Work Plan Subsequent to the preparation of the
draft version of this TM 1t was determined that the intent of the Work Plan was such that a TM was no
longer required to define the locations of these momitoring wells Therefore a letter was prepared that
described the plan for installing and sampling momtonng wells at IHSS 115 Thus letter 1s found 1n the
appendices to TM15 (DOE 1994a) The groundwater monitoring program 18 summarized in Section
2214

1429 Technical Memorandum 9 Groundwater Monitoring Weil Installation (Ash
Pits Incinerator and Concrete Wash Pad)

The nstallation of monitoring wells 1n the area of the IHSS 133 sites was proposed in the QU 5 Work
Plan and the Work Plan specified that a TM be prepared to define the locations of these wells TM9
(DOE 1993h) provided a monstoring well installation and sampling program for the installation of wells
based on the results of previous mvestigations 1n the THSS 133 area. The implementation of this TM
and the results of this investigation are summarized 1n Section 2224
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14210 Technical Memorandum 10 Surface Soil and Soil Borehole Sampling (IHSS
209 and Other Surface Disturbances)

TM10 (DOE 19931) presented a FSP for the collection of surface and subsurface soils at IHSS 209 the
Surface Disturbance West of IHSS 209 and the Surface Disturbance South of the Ash Pits The QU 5
Work Plan did not indicate that a TM would be requured for these sampling programs but information
obtained 1n previous stages of the investigation of these areas necessitated that the soil sampling program
described 1n the Work Plan be modified This information indicated that there was no evidence of waste
disposal 1n these areas and the soil sampling programs were reduced wn scope so as to only confirm the
results of the preceding tnvestigations The resulits of the implementation of TM10 are summanzed 1n
Section2243

14211 Technical Memorandum 11 Chemicals of Concern

TM11 (DOE 1995a) 1denufied the chemucals of concern (COCs) that were included in the HHRA to assess
potential health risks from assumed exposure to the COCs detected 1n so1l groundwater and other

media sampled in OU § COCs are metals or radionuchides whose concentrations exceed background
concentrations (or organic chemicals that are not naturally occurring) but that could pose a health nisk
under the assumed exposure condiions COCs are selected from all analytes detected i each medium
using nisk based and other screening methods that idenufy chemicals that would pose the greatest risk and
therefore warrant inclusion 1n the HHRA COCs also provide the focus for fate and transport modeling
and remedy selection Section 4 2 provides a discussion of the comparison of data for OU § sampling

locauons with background values and Section 6 2 discusses the selecuon of COCs

14212 Technical Memorandum 12 Exposure Scenarios

T™M 12 (DOE 1995b) was prepared to idenufy potentially complete exposure pathways and human
receptors at OU 5 and if presents quantitative values for exposure parameters and equations for estimating
central tendency (CT) and reasonable maximum exposures (RMEs) to be used in the HHRA The

scenanos dentified in TM 12 are discussed 1n detail mn Section 6 3
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14213 Technical Memorandum 13 Model Description

Fate and transport modeling was required to support the HHRA and the evaluation of potential remedial
alternatives for the Feasibility Study (FS) at OU 5 TM13 (DOE 1994b) provided a description of the
models selected to perform groundwater surface water and air modeling for OU 5 A Conceptual Site
Model (CSM) of chemical release and transport to potential human receptorswas presented :n TM13 This
CSM identifies the rationale for the selection of mathematical models that were used to estimate exposure
point concentrations for the HHRA The model selection process 1s summarzed and the model results are
detailed n Sectton 5 0

14214 Technical Memorandum 14 Toxicity

The OU 5 Work Plan also specified that a TM be prepared that identifies the toxicological information
that would be used 1n the nsk assessment. Duning the course of performung the OU S HHRA however 1t
was determuned that all necessary toxicological information for the identified COCs was available 1n the
regulatory databases Therefore DOE EPA and CDPHE agreed that this TM would not be required.

14215 Technical Memorandum 15 Amended Fleid Sampling Plan

Subsequent to completion of the field program specified in the OU 5 Work Plan, it was determuned that
additional data were required to fully describe the nature and extent of contamination associated with all
of the OU 5 IHSSs and to provide the information necessary for the evaluation of potential remedial
alternatives 1 the OU S FS Rather than proceeding with a Phase II RFI/RI (as 1s the traditional approach
outhined 1n the IAG) DOE EPA and CDPHE agreed to performing an additional stage of field
mnvestigations under the Phase I RFI/RI Therefore TM15 (DOE 1994a) was prepared to present the
results obtamned dunng the implementation of the OU 5 Work Plan identify gaps in the data obtamed
dunng the Work Plan mvestigation and to provide an amended Phase I FSP for obtaining the information
necessary to fill those gaps
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15 REPORT ORGANIZATION

The following chapters of this report describe the field investigations performed at OU § and the results of
those mnvestigations provide a description of the nature and extent of contarmination associated with each
[HSS and to discuss the risk to human health and the environment posed by contamination at each IHSS
Chapter 2 0 describes the stages of field investigation at each IHSS and presents the resuits of these
mnvestigations Those stages of the field investigation that were completed prior to the preparation of
TM15 are only summarized n thus report Detailed discussions of these imnvestigations are presented in
TM15 (DOE 1994a) The implementation of TM15 and the results of those activities are presented mn
detail for each IHSS in Chapter 2 0

Chapters 3 0 and 4 0 present discussions of the physical charactenstics and nature and extent of
contaminatuon respectively at each IHSS These chapters draw information from all stages of the Phase I
RFI/RI as well as information collected by other the site programs to provide a descniption of the physical
setting and nature and extent of contamimation at each THSS This information 1s used to develop a
conceptual understanding of the contamination associated with each IHSS and the potential for
contaminant release and subsequent exposure to human receptors and/or the environment.

Chapter 5 0 discusses the results of contaminant fate and transport modeling 1n groundwater surfacewater
and air  Thus chapter provides a detailed discussion of the modeling process 1n each medium and of the
results of the modeling particularly where applicable to the Baseline Risk Assessment (BRA) Chapters

6 0 and 7 0 provide discussions of the BRA The HHRA 1s discussed in detail in Chapter 6 0 and the
Environmental Risk Assessment (ERA) 1s discussed in Chapter 7 0

A discussion of the process to be used for the evaluation of remedial alternatives 1s provided 1n Chapter

8 0 However presentation of the evaluation of remedial aiternatives will be completed under the CMS/FS
process Chapter 9 0 discusses the preiminary identification of data gaps and Chapter 10 0 provides a
summary and conclusions of the Phase I RFI/RI

Appendix A the Hydrologic Data Summary Report, provides a detailed evaluation of surface water
stream sediment pond sediment and groundwater data obtained from the sitewtde and historical
programs discussed in Section 1 2 3 and the data for these media obtained from the OU 5 Phase I
RFI/RI This appendix was 1ssued under separate cover previously The remaming Appendices B
through N provide supporting data for the discussions provided in Chapters 2 0 through 7 0
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TABLE 1 1A MATRIX OF OUS RFI/RI FSP REQUIREMENTS FROM IAG WORK PLAN AND TECHNICAL MEMORANDA

IAG WORK PLAN MODIFIED BY TM
IHSS ACTIVITY TASK Analytes TASK Analytes®’ TASK Aanlytes!’ Comments
115 Data reviewed in TM 2 N/A
Onginal Rad Survey FIDLER N/A HPGe Fall 90 N/A FIDLER SURVEY
Landfill over hot spots
(Ol F) | Magnetometer | Not addressed N/A 2490 points N/A Data reviewed in TM 2 NA
I M Survey Not addresscd N/A 2490 pounts N/A Data reviewed in T™M 2 N/A
TM 4 343 samples
SolGas(SG) | e OLF | Not addressed| Not Determined 28 33 10% resampled fora 2833
Survey
maximum of 27
Random 1-4 8 11 [TM3 Mm 11 locations [Hot Spots 1 7 East
A total of 67 samples were
2 per Rad 12x 21 @ Hot Spots 3 Locations jof OLF 18 8y 11
Surficial Soil Not addressed | Not addressed Anomaly 1n OLF|Rad Anomahes  1]east of OLF & 51 16 21 over OLI 1 4 M”___oﬁmu nw_o__m with 5 dups for a
4 Locationsover OIF |68 1117 21 alo
Soul Cores 1 per/S0 SGS pts }Not addressed] 1/15 SG Sam not addressed TM 5 Deleted p ogram N/A
+
wﬁ: Vmw.n_m@_”w_:::M " 3 _vM ” nmm__uh_v_mﬁo 2FT Grab 9 TM 8 Canceled/Replaced by two
Soul Borings & 1-48911 14 6Ft 1-4 11 12x In Monitoring Well File N/A letters which specify number and
locations which ponds 6 SG Borings 9 12x location of samples
may have GW Distrubed Area rings P
T2 2x 3 3x 4 4,
Monitonng | IfGW is foundn | 1-467 3y 3 wells 6x 7x 8 8y 9 11 | InMontoring Well File | NOtaddressedsee | g conceled/Replaced
Wells Sotl Borings 10 11ix 36,18 Work Plan
2 2x,3 3x, 12 2x,3 3x,4 4x,
Alluvial Wells 3 Wells 6x 7 8y 10 4 wells 6x 7x 8 8y 9 11 6 wells Not ﬁmﬂwﬂ, soe
11x, 37 36.38
22x3 3
If water then 1 Sample from | 1-4 Ix-4x 6x 7x 8
Pipe Outfall sample quarterly mx_wxqu_o both pipes 8y 9 10 12x 36 38 Not addressed N/A
Cone To be n&n:::.onf T™M6 22CIT pomnts 15 Ground Water 1 7 |BAT® Sampling replaced by
Penetrometer | Not addressed n/a N/A well points GW samples
mTMé6 10 12 18 27 Well Points
Testing (CPT) taken from well points

(1) See Page 6 for key to codes
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TABLE 1 1A MATRIX OF OUS RFI/RI FSP REQUIREMENTS FROM JAG, WORK PLAN, AND TECHNICAL MEMORANDA

IAG WORK PLAN MODIFIED BY TM
JHSS ACTIVITY TASK Analytes TASK Analytes V) TASK Aanlytes!’ Comments
1331 Reviewed in TM 2
1136 Rad Survey FIDLER N/A HPGe Survey N/A FIDLER Survey over Hot N/A Work Plan 100/ HPCe
Spots
Ash Puts
_=o_=nn__.u8_, Esumated 85 mo__I TM7 46 lowal 281oc Coveragel7 Uxploratory
an Soil Borings | Does not specify 12 1-48 with exploratory 148 Boreholes and 1 HPGe Anomaly
Concrete Borings boreholes completed
Wash Pad P
Groundwater
sampled from
Soil Borings 1f |  Not addressed NA N/A T™ 7 Maximum of 10 148 Fwld Parameters pll s¢ DO
samples Barometric Pressure
water i
encountercd M
Magnetometer | Not addressed N/A 4864 points N/A Reviewed in TM 2 N/A 4
1
EM Survey Not addressed N/A 4864 ponts N/A Reviewed in TM 2 N/A p
Surficial Soil | At hot spot 12 To be Random 1-4 8 21 ,ﬁﬂo__w_o MH_,__M_ ws 14821 M
urticial S0t ot spots determined Rad Anomahes 1-4 p Y p §
environmental evaluation WM
Alluvial GW 2 2x 3 3x 141x4x 6x 7x 8 Soil Samples 1 4 8 JField Measurements pH S C ]
- . X
Wells 3 Locations 6x q:wxw 10 3 Locations 911 TM9 4 Locations GW Samples 1 2 8|Temp DO Bar Pressure M
H
(1) See Page 6 for key to codes M
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TABLE 1 1A MATRIX OF OU5 RFI/RI FSP REQUIREMENTS FROM IAG WORK PLAN AND TECHNICAL MEMORANDA

IAG WORK PLAN MODIFIED BY TM
IHSS ACTIVITY TASK Analytes ¢} TASK Analytes TASK Aanlytes!’ Comments
42101 Pond Surface |5 Locauions at each 171x4x 6 SLocationsat [ 1-4 1x-4x 5 6 7x 8 M1 C1Field Field Parameters |NPDES data used for
ClandC "y er nd 6x.7x 8y 1 7 ach pond gy 9 1138 |Ferameters nofieldwork | po e OH DO |characterization of both ponds
Ponds PO 82,10 11x 38 pol Y 1n Pond C 2 p3tp aracierization of both po
r These analyscs only apply to th
Pond Sediment 5 Locations at each] 1 7 8y 10 | 5 Locations at 158911 12x 38 TM 1 3 Locations in 589 11 37 38 top6 Note the maximum
pond it 38 each pond each pond amount of sediment sampled was
less than 6
1-4 1x-4x §
GW Wells 4 Wells 66x77 | Mnorsa |! w_x%_x_ muxq W 8 Not addr ss d N/A
8y 10 11x 3 4

(1) Sce Page 6 for key to codes
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TABLE 1 1A MATRIX OF OU5 RFI/RI FSP REQUIREMENTS FROM IAG WORK PLAN AND TECHNICAL MEMORANDA

1IAG WORK PLAN MODIJFIED BY TM
THSS ACTIVITY TASK Analytes O’ TASK Analytes ) TASK Aanlytes®’ Comments
209"
Surface 3
Rad Survey Not addressed N/A FIDLFR Survey N/A Not addressed N/A 3
Disturbanc .
. \
Scdim nt 110 ationn
Sample in Not Addressed N/A 148911 12x Not addr ssud N/A
each pond B
former ponds
SWfpresent n) - o aqdressed N/A I Location in 148911 Not addressed N/A .m
former ponds each pond %
Surface Soil Not addressed N/A 191 rcations 14891121 TM 10 191 ¢ anons 24 m_u_“q_ou_x 13 ._m
2 ft Intervals 9 2 ft Intervals 9
Boreholes Not addressed N/A 19 Borcholes |6 ftintervals 14 8| TM 10 4 Borcholes |6 ftintervals 14 8 \
9 11 21 9 11 %
Soiln Small {2 daressed N/A | Notdetermned | 14 8 9 11 12x 21 ™ 10 N/A Include with Surface Sorl m
Depressions Sampling in TM 10 ;

(1) See Page 6 for key to codes
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TABLE 1 1A MATRIX OF OU5 RFI/RI FSP REQUIREMENTS FROM IAG, WORK PLAN, AND TECHNICAL MEMORANDA

IAG WORK PLAN MODIFIED BY TM
IHSS ACTIVITY TASK Analytes ? TASK Analytes TASK Aanlytes® Comments
Stream Sampling Program
22x 3 3x
115 Stream SW Not Determined 6x, 7 6 Locations 14 Ix-dx, 6x 7x 8 sce TM 1 below N/A TM 1 specifies 4 synoptic
8y 9 11 12x 36
8y 10 11x 37
Stream Sed Not Determined wwﬂw _u_w.h Mq 4 Locations 1-48911 12x see TM 1 below N/A
Seds Down
133 stream of Ash | Not Addressed N/A 1582138 see TM 1 below N/A
Pits
17 8y 10 12 Locations, and|
142 28 Locations Y 18 from Site 158 21 38 see TM 1 below N/A
11x 38
Wide
TM 1 for all] Stream Surface 14 Locations per TM 1 9| 1-4 2x-4x 6x 7x 8
0ouUs Water N/A NA N/A N/A for storm ¢ ents 8x 9 11 12x 36 39
911 12x These analytes for base flow
events only
SW040 SW041 SW50193
39 (Microtoxicity)  SW50293 SW033 SW034
SW026, SW027
Stream
N/A N/A N/A N/A 9 Locations per TM1 1-4 8 21 38 All Locations
Sediments
5 SW027 SW024 Only
39 Only Analyte collected at

SED501 505 &506

(1) See Page 6 for key to codes
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TABLE 1 1A MATRIX OF OUS RFI/RI FSP REQUIREMENTS FROM IAG, WORK PLAN AND TECHNICAL MEMORANDA

ANALYTE Code ANALYTE Code
Gross A/B 1 COoD 22
Filtered A/B 1x Orthophosphate 23
U 233/234/235/238 2 NO;/No,as N 24
Dissolved U 233/234/235/238 2x Ra 226/228 25
Plutonium 239/240 3 TDS Cl $O, CO; HCO, 26
Dissolved Plutonium 239/240 3x Cyamd 27
Americium 241 4 L1.1 Trichlorocthan (1CA) 28
Dissolved Amernicium 241 4x Dichloromethane 29
Toitium 5 Benzene 30
Cesium 137 6 Carbon Tetrachlonde (CCl ) 31
Dissolved Cesium 137 6x Tetrachloroethene (PCE) 32
Strontium 7 Trichloroethene (i¢ t) 33
Dissolved Strontium 7x Dissolved Amons TDS 36
TAL Metals 8 Chromium 37
Dissolved TAI Mct Is 8x Nitrate 38
HSL Metals 8y Micro/Acute Toxicity 39
Dissolved HSIE M tals 8z
TCL Volatiles 9
HSL Volatiles 10
TCL Semuvolatiles 11
HSL Semivolatiles [ix
TCL Pesticides PCB s 12
TCL Pesticides 12x
Bulk Density 13
Particle Size Analysis 14
Specific Conductance 15
Carbonate 16
pH 17
CLP Metals w/ Cs, L1, Sn, Mo Si 18
BNA 19
1SS 20
TOC 21
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TABLE 1 1B MATRIX OF OUS FSP REQUIREMENTS FROM TM15

ORIGINAL SCOPE OF TM15
WORK PLAN AUGUST 1994

94 DMR(1) ERM 0139
11/10/94 DEEP BEDROCK
WELL LOCATIONS REVISED
GEOTECHNICAL PROGRAM
AND 1HSS 133 DRILLING

94 DMR(1) ERM

0144 12/16/94

TEMPORARY FiLL
ROAD

94 DMR(1) ERM 0146 12/21/94
TRIP BLANK QA/QC
REQUIREMENTS

94 DMR(1) ERM
0148 12/20/94 CONVERT
GEOTECH BORINGS TO
DEEP MONITORING WELL

GEOTECHNICAL PROGRAM.
IHSS 115

5 HSA BOREHOLES (one with a
piezometer nstalled) 8 Kansas
Sampler Boreholes (one with a
plezometer installed) two piezometers
to be checked for water levels
monthly

Install 3 deep bedrock monitoring wells|
at locations to be specified in a future
letter

19 HSA BOREHOLES (up to 9
piezometers/monitoring weils
instalied) Addressed changes to
the geotechnical sample
parameters to be collected

Piezometers/monitoring wells to
have water levels checked monthly
and sampled quarterly for one year
for TCL VOCs SVOC Pesticides
and PCBs TAL metals and
radionuchdes

Addressed access to
boring locations by
constructing a temporary
full road into IHSS 115

Addressed trip blank QC requirement of
one VOC trnip blank per groundwater
VOC collection per day

Addressed EPA concerns regarding
UHSU and LHSU interaction in the
area of the former ponds (IHSS
196) Location also selected to
evaluate possible inferred fault
zone

Converted the geotechnical b r ng
to be located in the area of the
former ponds into a deep bedrock
monitoring well and revised the
workplan to allow construction of
a shallow UHSU well adjacent to
the LHSU well

The UHSU well to be constructed
within a second geotechnical
boning dnilled in the area due to the
historical landslide present and the
need for additional geotechnical

data
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TABLE 1 1B MATRIX OF OUS FSP REQUIREMENTS FROM TM15

ORIGINAL SCOPE OF TM15
WORK PLAN AUGUST 1994

95 DMR(1) ERM-0015
2/7/95 MODIFY
GEOTECH LOCATIONS
CONVERT GEOTECH
BORINGS TO DEEP
WELL/IHSS 209 SOIL
SAMPLING

95 DMR(1) ERM 0022
2/10/95 ADD ONE
SHALLOW LHSU WELL IN
IHSS 115

95 DMR(1) ERM 0151
4/5/95 DELETE PESTICIDES
AND PCBs FROM
GROUNDWATER ANALYTE
LIST

TM15 WORK COMPLETED

GEQTECHNICAL PROGRAM.
IHSS 115

5 HSA BOREHOLES (one with a
piezometer instalied) 8 Kansas
Sampler Boreholes (one with a
piezometer installed} two piezometers
to be checked for water levels
monthly

at locations to be specified 1n a future
letter

Address FS team proposed
changes to remaining geotech
boring locations Convert
tocations at western end of
temporary fill road to a fifth
deep bedrock monitoring well
on the basis of the results of
the LHSU well 71194

Install 3 deep bedrock monitoring wells{Location selected to evaluate
possible inferred fault zone
Attempt to collect Shelby tube
sample of slide plane at 4 ft in
shallow UHSU well offset

Address upper water bearing
interval observed in geotech/fifth
deep well at west end of temp
road also try and collect shelby
tube sample of shde plane at 4
previous attempt did not succeed

Completed 20 geotechnical
borings 8 converted to monitoring
wells and three for surface casings
for three deep bedrock monitoring
wells in IHSS 115 Completed the
{ catoyadjac Wt HSS 196

one UHSU well (59794) and one
LHSU well {71194)

Loc t at west end of temporary
till road completed with one UHSU
well (68394) and two LHSU wells
{67194 deep LHSU and 71494
shallow LHSU)
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TABLE 1 1B MATRIX OF OUS FSP REQUIREMENTS FROM TM15

ORIGINAL SCOPE OF TM15
WORK PLAN AUGUST 1994

94 DMR(1) ERM 0139
11/10/94 DEEP BEDROCK
WELL LOCATIONS REVISED
GEOTECHNICAL PROGRAM
AND IHSS133 DRILLING

94 DMR(1) ERM

0144 12/16/94

TEMPORARY FILL
ROAD

94 DMR(1) ERM-0146 12/21/94
TRIP BLANK QA/QC
REQUIREMENTS

94 DMR(1) ERM
0148 12/20/94 CONVERT
GEOTECH BORINGS TO
DEEP MONITORING WELL

GROUNDWATER
INVESTIGATION. HSS 115

Instail and sample 5§ miniwells
Sample quarterly for TCL. VOC s
SVQOCs Pesticides and PCBs TAL
metals and radionuchdes

Measure 46 water levels monthiy
Sample existing well points/miniwells
quarterly for TCL VOCs SVOCs
Pesticides and PCBs TAL metals and
radionuchdes Installed three
ptezometers to charactenze bedrock
surface Perform one aguifer test

Three borehole/deep bedrock
monitoring well locations are
addressed Deep wells are to have
water levels mon tored and water
quaiity samples collected quarterly
for one year for TCL VOCs
SVOCs Pesticides and PCBs TAL
metal and r dionuclides
Locations sefected as closure/
compliance monitoring points and
to collect subsurface data for the
evaluation of a possible inferred
fault in IHSS 115
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TABLE 1 1B MATRIX OF OUS FSP REQUIREMENTS FROM TM15

ORIGINAL SCOPE OF TM15
WORK PLAN AUGUST 1994

95 DMR(1) ERM 0015

GEOTECH LOCATIONS

2/7/95 MODIFY 95 DMR(1) ERM-0022

2/10/95 ADD ONE

CONVERT GEOTECH | o711 OW LHSU WELL IN

95 DMR(1) ERM 0151
4/5/95 DELETE PESTICIDES
AND PCBs FROM

TM15 WORK COMPLETED

SVOCs Pesticides and PCBs TAL
metals and radionuchides

Measure 46 water levels monthly
Sample existing well points/miniwells
quarterly for TCL VOCs SVOCs
Pesticides and PCBs TAL metals and
radionuclides lnstalled three
piezometers to characterize bedrock
surface Perform one aquifer test

conform to OU5 Work Plan

BORINGS TO DEEP IHSS 115 GROUNDWATER ANALYTE
WELL/IHSS 209 SOIL LIST
SAMPLING
GROUNDWATER
INVESTIGATION. IHSS 115
Install and sample 5 miiwells Deleted tntium TOC and COD Delete Pesticides and PCBs from Completed 3 LHSU bedrock
Sample quarterly for TCL VOC s from groundwater analyte hist Groundwater Analyte List to monitoring wells converted three

g otechnical borings t three
LHSU wells installed 8 miniwelis
Completed first and second quarter
groundwater sampling Collected
No th ough Jun wat rl els
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TABLE 1 1B MATRIX OF OUS FSP REQUIREMENTS FROM TM15

ORIGINAL SCOPE OF TM15
WORK PLAN AUGUST 1994

94 DMR(1) ERM 0139
11/10/94 DEEP BEDROCK
WELL LOCATIONS REVISED
GEOTECHNICAL PROGRAM
AND IHSS133 DRILLING

94 DMR(1) ERM

0144 12/16/94

TEMPORARY FiLL
ROAD

94 DMR(1) ERM 0146 12/21/94
TRIP BLANK QA/QC
REQUIREMENTS

94 DMR(1) ERM
0148 12/20/94 CONVERT
GEOTECH BORINGS TO
DEEP MONITORING WELL

ASH PITS. IHSS 133

Additional work to characterize TDEM
anomalies to be proposed in a future
letter based on visual survey Seven
Kansas Sampler soil borings collection
of one groundwater sample from
borehole (location to be determined)

Addressed collection of soil sample
for sohdification treatability study

GROUNDWATER
INVESTIGATION, IHSS 133

Install 9 miniwells Measure monthly
water levels Sample piezometers
quarterly for TAL metals SVOC
Pesticides and PCB s and
radionuchdes Perform one aquifer
test

HPGe SURVEY, IHSS 209 AND
OTHER SURFACE DIST.

Perfrom HPGe survey perform FIDLER
Survey colliect surface soil samples on
basis of FIDLER Survey results
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TABLE 1 1B MATRIX OF OUS FSP REQUIREMENTS FROM TM15

ORIGINAL SCOPE OF TM15
WORK PLAN AUGUST 1994

95 DMR(1) ERM 0015
2/7/95 MODIFY
GEOTECH LOCATIONS
CONVERT GEOTECH
BORINGS TO DEEP
WELL/IHSS 209 SOIL
SAMPLING

95 DMR(1) ERM-0022
2/10/95 ADD ONE
SHALLOW LHSU WELL IN
IHSS 115

95 DMR(1) ERM-0151
4/5/95 DELETE PESTICIDES
AND PCBs FROM
GROUNDWATER ANALYTE
LIST

TM15 WORK COMPLETED

ASH PITS. [HSS 133

Additional work to characterize TDEM
anomalies to be proposed in a future
letter based on visual survey Seven
Kansas Sampler soil borings collection
of one groundwater sample from
borehole {location to be determined)

Addresses one additional borning
n TDEM anomaly west side of
IHSS 133

Completed orniginal 7 plus 3 Kansas
Sampler borings two borings
mislocated one converted to
miniwell Two borings were dniled
to replace mislocated borings
Collected 25 real 6 nnse and 1
dup sample

GROUNDWATER
INVESTIGATION. IHSS 133

Install 9 miniwells Measure monthly
water levels Sample piezometers
quarterly for TAL metals SVOC
Pestictdes and PCB s and
radionuchdes Perform one aquifer
test

Installed 9 miniwells completed
1st and 2nd quarter groundwater
samphng collected Nov through
June water levels collected 11
moisture content samples
Collected rinse from 55594 f r
analysis Did not collect a sample
fraom 57894

HPGe SURVEY. IHSS 209 AND
OTHER SURFACE DIST.

Perfrom HPGe survey perform FIDLER
Survey collect surface soil samples on
basts of FIDLER Survey results

Provided results of HPGe and
FIDLER Surveys Proposed 8
surface soll sample locations

Completed HPGe Survey of 24
ponts completed FIDLER survey
of 24 points Collected 8 surface
soil samples and 2 QC samples to
venfy HPGe and FIDLER survey
results

(1) DMR = Document
Modification Request
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20 OUS FIELD OPERATIONS AND INVESTIGATIONS

This chapter discusses the methods and results of the field investigations performed under the Phase 1
RFI/RIof OU 5 As discussed in Chapter 1 0 the performance and results of the field investigations
outlined 1 the QU 5 Work Plan (DOE 1992a) are described 1n detail in TM15 (DOE 1994a) The FSP
was implemented in stages (Figure 2 18) Historical Review Screeming Level Surveys Intrusive
Samphing and Well Installation and Groundwater Sampling These investigations are summanzed briefly
in this chapter

21 FIELD INVESTIGATION PROCEDURES

All field investigations conducted duning the QU 5 Phase I RFI/RI were performed in accordance with the
apphicable RFETS Standard Operaung Procedures (SOPs) More spectfically the procedures followed are
those contained 1n the following volumes of the Environmental Management Division Operating
Procedures Manual (5 21000 OPS)

Volume I Field Operatons (5 21000 OPS FO) (EG&G 1992a)
Volume II Groundwater (5 21000 OPS GW) (EG&G 1992b)
Volume III Geotechnical (5 21000 OPS GT) (EG&G 1992¢) and
Volume IV Surface Water (5 21000 OPS SW) (EG&G 1992d)

Duning the course of this project several Document Modification Requests (DMRs formerly known as
Document Change Notuices (DCNs) were prepared to modify the exisung procedures for specific
application to the OU § sites

22 PHASE | RFIRI FIELD INVESTIGATION

This secuon provides a summary of the work conducted during implementation of the FSP defined by the
OU 5 Work Plan (DOE 1992a) and as amended by several TMs dunng various stages of the field
mvestigauon Work conducted prior to January 1994 1s discussed 1n detail m TM15 (DOE 1994a) and a
summary of that work 1s provided 1n this section Results of additional work proposed and outlined 1n
TM15 are discussed 1n more detail heren  The objectives of the Phase I RFI/RI were to
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Rockv Flats Environmental Technology Site
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° Characterize the physical and hydrogeological setting of the IHSSs .
o Assess the presence or absence of contamination at the IHSSs
L Charactenize the nature and extent of contamination at the IHSSs 1if present
L Determune contamination mugratton rate and transport characteristics
. Support the Phase I Human and Environmental Risk Assessment, and
°

Provide a basis for the Feasibihity Study 1f requared

Preliminary evaluation of data collected during the first phase of work consisted of comparisons with
background upper tolerance limits (UTLs) presented in the BGCR (DOE 1993a) However those UTLs
were calculated with outliers being excluded (see Appendix E of DOE 1993a) Comparisons with those
UTLs were performed and documented 1n TM15 That step was an imtial one and as the project has
progressed the data cleanup process has evolved as have the evaluation processes Since the prelimmnary
evaluations background UTLs have been recalculated without excluding outliers for both lognormal and
normal distnbutions This was done so that site data and background data were treated simlarly for the
nisk assessment Therefore calculated values of background UTLs have changed since TM15 was
finahized which has resulted i comparisons of site data to two sets of background UTLs through time As
a consequence this section 1s pnimanly a summary of the work completed and the analytical resuits of that .
work are discussed mn general terms However where background UTLs are referenced in this section the
values presented in Appendix C of the BGCR values are used Analytical data are discussed 1n additional
detail in Chapter 4 0 Nature and Extent of Contamination

The discussions of analytical data provided in the following sections reference a series of tables

(Tables 2 3 through 2 11) that summanze the data collected dunng all stages of this investigation The
data presented 1n these tables were generally organized so that the data generated by the mvestigation
specified by the OU 5 Work Plan (DOE 1992a) were provided for comparison to data generated by the
mvestigation outhined in TM15 (DOE 1994a) As noted previously the value substituted for nondetects
in those data sets with relatively high (>50%) non detect rates will strongly affect the calculated value of
the apparent mean. Both the data analyst and the reader should keep in mund the uncertainty of statistical
parameters calculated for any data set containing a high proporuon of nondetect data In the case of
TM15 those constituents (metals in particular) detected at relatively low to very low frequencies (<50%
to <20% detects) tend to have mean concentrations that are artificially higher than those reported for pre
TM15 data. This apparent increase m mean values 1s the result of higher values substituted for nondetects ‘“
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In these cases the range of detected concentrations (reported 1n Tables 2 3 to 2 10) gives a better
ndication of the comparability of metal concentrations in TM15 and pre TM15 samples In these cases
the range of detected concentrations reported on Tables 2 3 through 2 10 gave a better indication of
whether the samples collected under TM15 contamn similar concentrations to the pre TM15 samples

The data generated by the OU 5 Work Plan field invesugation were used for the HHRA (Chapter 6 0)
Therefore a companson of the data generated under the TM15 mnvesugation to the data used for the
HHRA was necessary to evaluate any potential impacts to the conclusions of the HHRA that result from
the collectton of additional data A discussion of the potenual impacts 1s provided 1n Section 2 3

221 [HSS 115 (Original Landfill) and IHSS 196 (Filter Backwash Pond)

Volume II of TM15 (DOE 1994a) provides detailed discussions of the methodology for and results of the
Phase I investigation conducted at IHSSs 115 and 196 (IHSS 115/196) prior to impiementation of work
outhined 1n Volume I of TM15 (DOE 1994a) A summary of the information related to IHSS 115/196 and
presented in Volume II of TM15 (DOE 1994a) 1s also presented 1n this section, along with a discussion of
the results of implementation of the activities proposed in TM15 Figure 1 2 shows the relation of these
IHSSs to RFETS Fagure 2 1 1s a larger scale map of the IHSS 115/196 area showing locations sampled
pnior to the implementation of TM15

2211 Stage 1

Stage 1 activities conducted for IHSS 115/196 included reviewing vertical acnal photographs from the
Aenal Photographic Analysis Comparison Report (EPA 1988a) and a series of oblique aenal photographs
obtained from the RFETS archives taken during the operation of the Oniginal Landfill Rewview of these
aenal photographs resulted in some modtfications to the dimensions and boundanes of IHSS 115/196
shown 1n the QU § Work Plan These modifications are discussed in detail in TM15 (DOE 1994a) and

the current boundanes are shown on Figure 2 1

Stage 1 also involved review of the results of a gamma radiation survey conducted from October 25 1990
through December 8 1990 The survey was conducted using a 20 percent N type high punty germanium
(HPGe) detector (DOE 1992a) These activities are discussed 1n detail in Section 2 4 1 of Volume II of
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TM15 (DOE 1994a) This mvesugation found that radiation 1n the soil was contributed from potassium .
uranium and thonnum Rewiew of these data indicated that activihies from these radioisotopes were

consistent with natural background activities However there were areas that exhibited elevated urantum

238 acuvity (hot spots) These hot spots were surveyed and marked with stakes for subsequent sampling

activities (Section 2 2 1 3) and radiological surveys (Section 2 2 1 2)

2212  Stage2

Stage 2 activities at THSS 115/196 consisted of geophysical and so1l gas surveys as specified in the QU 5
Work Plan In addition a radiological survey with a Field Instrument for the Detection of Low Energy
Radiauon (FIDLER) was conducted to supplement the 1990 HPGe survey discussed in the previous
section Section 2 4 2 of Volume II of TM15 (DOE 1994a) discusses the Stage 2 activities 1n detail and

they are summarnized 1n this section

Geophysical Surveys Frequency-domain EM and magnetometer geophysical surveys were conducted mn

THSS 115/196 from October through December 1992 Results of these surveys confirmed the known .
location of the Onginal Landfill and did not idenufy additional areas requining investigation Useful data

could not be acquired beneath the power hines near the southemn boundary of the Onginal Landfill due to

the overnding EM interference produced by the lines

Soil Gas Survey A real time soil gas survey was performed at IHSS 115/196 as proposed by the OU 5§
Work Plan The survey involved the collection and analysis of more than 300 so1l gas samples
Anomalous readings encountered duning the survey were further investigated by additional soil gas
samplhing Plumes of volatile organic compounds (VOCs) identified by the soil gas survey were further
assessed by the subsequent dnilling of boreholes within the plumes and installation of groundwater
momnutoring wells downgradient of the plumes (Section 22 13) Resulits of the soil gas survey are
discussed 1n detail 1n Section 2 4 2 2 of Volume II of TM15 (DOE 1994a) Bnefly the survey resulted in
the 1dentification of three areas of anomalous concentrattons of 1 1 1 TCA TCE and PCE as shown on
Figure 2 2
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In July 1993 (subsequent to completon of the soil gas survey) a small scale intrinsic air permeability
study was conducted in and adjacent to IHSS 115/196 Evaluation of results of the mntrinsic air
permeabulity study are presented mn Section22 17

FIDLER Surveys Several areas of IHSS 115/196 were surveyed with a FIDLER duning March to June
1993 The purpose of this survey was to further characterize anomalies 1dentified by the 1990 HPGe
survey discussed in Secion 22 11 Section 2 42 3 of Volume II of TM15 (DOE 1994a) details the

performance and results of this survev

The FIDLER surveys 1dentified nine areas of anomalous radioactivity Each of these areas has been
posted as a radiologically controlled area (RCA) In areas where a piece of landfilled matenial was not
identified as the source of the detected radiation surface soil samples were collected to charactenze the
contarnation present Several pieces of radioactive matenal were removed from these areas on

May 28 1993 duning an emergency removal acton This material was placed 1n an area designated for the
storage of radioactive matennal Measurements performed by EG&G Radiological Engineening imndicated
that the principal 1sotope present 1n these matenals was uramum 238 although no quantification of the

activity present was provided

2213 Stage3

Stage 3 acuvities at IHSS 115/196 consisted of the collection and analysis of surface soil samples dnlling
and sampling charactenzation boreholes and further investigation of the so1l gas anomalies The results
of Stage 3 activities are discussed 1n detail 1n Section 2 4 3 of Volume II of TM15 (DOE 1994a) and are

summarnzed m this section

Surface Soil Sampling Details of surface soil sampling at IHSS 115/196 are presented 1n Section 24 3 1
of Volume II of TM15 (DOE 1994a) Surface soil samples were collected at 66 locations 1n

THSS 115/196 (Figure 2 3) Analyses of surface soil samples 1dentified samples with elevated
concentrations of a limited number of metals and several radionuchdes were identified with activities that
exceeded background acuvines Pesticides polychlonnated biphenyls (PCBs) and a wide variety of sem
volatile organic compounds (SVOCs) were also detected 1n several surface soil samples Locations where

the concentrauons of both mnorganic and orgamc compounds exceeding background concentrations were

25

. £ st - o & oae ARG .




Rocky Flats Environmental Technology Site
Fmal Draft—Phase I RFI/RI Report Operable Unu 5 October 1995

detected are centered around the abandoned storm sewer outfall near the center of the Ongmal Landfill .
These findings may be the result of the surface soil being disturbed during installation of the outfall pipe

Charactenzation Boreholes Eight boreholes were nstalled in IHSS 115/196 for subsurface
charactenzation The results of this work are discussed in detail 1n Section 2 4 3 2 of Volume II of TM15
(DOE 1994a) Brefly metals analyses resulted mn the detection of a limited number of metals at
concentrations exceeding background UTLs Radiological analyses identified several samples from the
upper six feet with activities greater than background Also a vanety of SVOCs VOCs pesucides and
PCBs were detected 1 samples from these boreholes

Invesugation of Soil Gas Anomalies Four boreholes were installed within the so1l gas anomalies located
adjacent to the former ponds (IHSS 196) and two 0 5 mnch diameter wells (small diameter wells) (60993
and 61093) were 1nstalled within the anomaly near the center of the Oniginal Landfill Details of
installation samphng and resuits of these activities are discussed i Section 2 4 3 3 of Volume II of TM15
(DOE 199%4a)

Results of the analyses of the soil and groundwater samples collected from the boreholes and small .
diameter wells drilled within each soil gas anomaly confirmed the results of the soil gas survey In

addition several metals and radionuchides were detected at concentrations exceeding background UTLs

Some pesticides PCBs and SVOCs were detected at these soil gas anomaly locations

Surface Water and Sedument Sampling Resuits of surface water sampling are discussed 1n Sectuon2 2 3 3

because these sampling locations are all part of a single system
2214 Stage 4

Stage 4 acuvities conducted at IHSS 115/196 consisted of a CPT program and the investigatuon of
groundwater quality through the use of wellpomts and momtormg wells Implementation and results of
these activities are discussed 1n detail 1n Section 2 4 4 of Volume II of TM15 (DOE 1994a) and are

summarnzed 1n this section
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Cone Penetrometer Testing Specifics of the proposed CPT program are provided m TM6 (DOE 1993f)
TM6 was prepared based upon evaluation of work conducted during Stages 1 2 and3 Sectton244 1 of
Volume II of TM15 (DOE 1994a) discusses the CPT program and 1ts results 1n detail  Five sigmificant
topographic lows in the bedrock surface (or migrauon pathways) were 1dentified by the CPT program
Water was found to be present m three of the topographic lows 1n the bedrock surface the other two
topographic lows 1n the bedrock were dry Water was also found at two areas 1dentified as topographic
huighs 1n the bedrock surface Information provided by CPT was used to subsequently locate wellponts
(Section 2 2 1 4) and momitoring wells (Section 2 2 1 4)

Wellpomnts Ten wellpoints were 1nstalled along the downgradient perimeter of IHSS 115/196 and are
discussed 1 Section 2 4 4 2 of Volume II of TM15 (DOE 1994a) Elevated concentrations of a few
metals common amons radionuchides and water quality parameters were detected 1n unfiltered
groundwater samples from within the footpnnt of the Oniginal Landfill VOCs including acetone

1 1-dicholoroethene (1 1 DCE) 12 dichloroethene (1 2 DCE) 111 TCA TCE and PCE were also

detected in these samples

Groundwater Investigation Details of five monitoring wells (59393 59493 59593 59793 and 61293)
and two boreholes (59193 and 59293) mnstalled as part of the groundwater investigation of IHSS 115/196
are provided i Section 2 4 4 3 of Volume I of TM15 (DOE 1994a) The two boreholes were dniled at
locations ongmally intended for momtoning wells but groundwater was not encountered during dnlling

and the boreholes were plugged and abandoned

Several metals were detected 1n subsurface soil samples collected from these welils and boreholes at
concentrations exceeding background UTLs Plutonium 239/240 was also detected at activities exceeding
the background UTL The PCB Aroclor 1254 was detected 1n a subsurface soil sample from well 59493
which was nstalled within THSS 196 A vanety of SVOCs and VOCs were also detected 1n several

subsurface so1l samples from these wells and boreholes

Groundwater samples collected from these five wells have contained a number of metals at concentrations
exceedng background UTLs A few radionuchides were also detected at activities exceeding background
UTLs No pestcides or PCB constituents were detected 1n the groundwater samples collected in the IHSS
115/196 monitoring wells A vanety of SVOCs have been detected in groundwater samples primanly
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those from well 59493 which was nstalled within IHSS 196 Also the VOC methylene chloride a .

common laboratory contaminant. was detected in one sample from well 59493

Two of the five wells installed at IHSS 115/196 were selected for aqufer tesung A multiple welil
pumping test was performed at [HSS 196 1n well 59493 and a single well slug test was performed in one
well (59593) downgradient of IHSS 115 The multiple well test appears to have been successful however
the slug test data indicated that the results at that location may not be representative of the formation
characteristics but may mstead represent the hydraulic conductivaty of the filter pack (see Section244 3
of Volume II of TM15 (DOE 1994a) The slug test was repeated dunng the implementation of TM15
(DOE 1994a) Six of the wells nstalled in IHSS 115/196 dunng the implementation of TM15 were tested
as part of the 1995 Aquifer Testung Program (EG&G 19951) The resuits are discussed in Sections
2217and381

2215 Stage5 Investigation of Storm Sewer Pipelines

Stage 5 activities at THSS 115/196 involved investigation of the storm sewer pipelines that protrude from .
the Ongmal Landfill area. These acuvities are discussed 1n detail n Section 2 4 5 of Volume II of TM15
(DOE 1994a) and are summanzed below

Activittes performed to investuigate the storm sewer pipelines included collecting a one time sample of the
water discharging from the active pipeline and performing a video-camera survey of the storm sewer

system to determine and/or venfy the connections and source of the constant discharge from the system.

Analytical results of the single sampie obtained during dry weather from the storm sewer outfail did not

mdicate elevated concentrations for radionuclides metals or organic constituents

The video camera survey of the pipeline indicated that, for the most part, the storm sewer system had only

small rocks and sediment along 1ts invert There were some slight groundwater inflows at joints and

manholes and an occasional 6 inch polyvinyl chioride (PVC) roof drain connection entering through the

top portion of the pipe However a continuous dry weather discharge was seen entening the system

through a 12 inch cormigated metal pipe (CMP) at 2 manhole from the Building 447 foundation underdramn

system (Jacobs 1994) Another manhole had an intermittent high velocity inflow that entered the ‘
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manhole through a 6 inch PVC pipe located at the southeast comer of the manhole This inflow appeared
to be pumped 1nto the manhole from a sump pump Based on the location of the pipe the flow was
assumed to be coming from Building 440 or the evaporauve cooling tower located along the west side of
Building 440

2216  Ambient Air Monitoring

Data from the monitoning network known as the Radioacuve Ambient Air Monitoring Program (RAAMP)
and from three samplers installed specifically to monitor ambient radionuchde levels around QU 5 were
analyzed to evaluate whether airborne releases are significant from IHSS 115/196 Information collected
by health and safety (H&S) personnel during the implementation of field investigations was also reviewed
Section 2 5 5 of Volume II of TM15 (DOE 1994a) presents detailed discussions of this analysis Briefly
the analysis concluded that the presence of muitiple sources throughout the facility and the placement of
the RAAMP samplers limits the specific applicability of RAAMP data to QU 5

Examunation of the special OU 5 sampler data indicated that the uranijum 233/234 and uranium 235 resuits
were within the same order of magnitude for both the sampler downwind of THSS 115/196 and the sampler
upwind of OU 5 The amenictum 241 plutomum 239/240 and uranium 238 average activites for the

downwind sampler were one order of magmitude greater than the average acuvities of the upwind sampler

Results of the H&S monitoring that was done duning the field investigations of IHSS 115/196 provided a
qualitative indication of potential air pathway risks attrtbutable to this source Elevated organic vapor
readings were observed duning investigations at only two borehole locations during drilling operations
Durning field investigation of high punty germanium (HPGe) anomalies B 7 and B 8 near the center of the
Orginal Landfill beta gamma momtoring registered 60 000 counts per minute (cpm) on one occas:on and
10 000 80 000 cpm on another

2217 Impiementation of TM15

Implementation of field work outlined in TM15 (DOE 1994a) for IHSS 115/196 began 1n September
1994 Insummary the work consisted of
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Evaluation of Intrinsic Air Permeability Tests
Geotechmical Evaluation

Groundwater Investigation and

Air Programs and Wind Resuspension Investigation

Specific work elements and resuits of implementng the work are summarized 1n the following sections
The results of these investigations are presented in additional detaill where applicable 1n Chapters 3 0 and
4 0 of thus report

Evaluation of Intnnsic Air Permeability Tests A small scale intrinsic air permeabality study resuited
calculated permeabihities that were orders of magmtude greater than expected for clayey soils Intrinsic air

permeability was esumated by the method presented 1n A Practical Approach to the Design Operanon
and Monitoring of In Situ Soil Venting Systems (Johnson et al 1990) Two possible explanations for this
discrepancy were that the soils at the test sites were not clayey or that short circumating of the vapor flow
path occurred dunng the test (e g  gas flows from surface down along probe and mnto sampler) Because
the test was conducted 1n the same manner as the soil gas survey it 1s possible that short-circmting
occurred during the survey and that the observed sotl gas concentrations are lower than those actually

occurring 1n the subsurface formation

To assess the likelihood of each explanation recorded survey vacuum pressures were reviewed along with
the borehole logs for nearby areas In those locations where vacuum readings are not greater than
background and the soil lithology 1s known to be of low permeability short circuiting may have occurred
This situation may also be explaned by fractures (e g desiccation cracks) or macropores (e g worm
burrows root channels) Analytical laboratory data for soils in those areas were also reviewed for

correlation

For each borehole nearby soil gas survey locations were identified For each borehole for which a log

was available the data for the so1l gas vacuum versus time were analyzed as described 1n Johnson et al
(1990) Calculated values were then compared to values reported (Johnson et al 1990) for sumular types of
souls as identified on the borehole logs at corresponding depths (see Table 2 1) In each case the
calculated permeabulity (k) values either concurred with the borehole logs or indicated a less permeable

soil type Therefore 1t may be concluded that short circuiting did not occur at locations near boreholes
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Although most of the soil gas samples were collected by the hydraulic probing and purging system
several so1l gas survey locations were purged with a manual pump This manual apparatus was not
equipped to monitor vacuum levels However manual purging took more time than the hydraulic system.

Therefore the gradient of vacuum versus time was less likely to induce short cirrcuiting

For so1l gas sample locations that are not near boreholes there are no known lithologic data to which
calculated k values may be compared However the vacuum readings for the entire soil gas survey were
reviewed to evaluate occurrences that did not exceed background Background vacuum (for the probe and
tubing system tn ambient air) was recorded at 3 5 inches Hg (mercury) dunng the intninsic air permeability
study Data from the soil gas survey revealed the lowest 5 minute vacuum reading to be 4 1 inches Hg a
value 17 percent greater than background

Because background vacuum levels were sigmificantly exceeded at all locations of the soil gas survey
where the hydraulic system was used calculation-denived soil types generally concur with those described
1in borehole logs and manual purging 1s unlikely to induce short circmiting 1t was concluded that short
circuiting did not occur during the soil gas survey at IHSS 115 Therefore results of the soil gas survey

were considered to be representative of actual field conditions

Geotechnical Evaluation Section 3 12 2 in Volume I of TM15 (DOE 1994a) outlined a geotechmcal
program to evaluate the stability of the slopes along IHSS 115 The following two work elements were

completed
® (Obtain subsurface geometry
e Collect subsurface soil samples to characterize geotechnical properties of subsurface
materials
Thas section describes the methodology for obtamning subsurface data and the collection of geotechnical
samples for analysis Results of the geotechnical sample analysis including the final stability analysis will

be presented in subsequent FS reports for OU 5

The subsurface geometry was evaluated from existng data and from dnilling 20 additional boreholes

Locations shown 1n Figure 2 4 were based on the overall visible width of the existing failures and the
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accessibility Soil samples were collected 1n accordance with SOP GT 2 Dnlling and Sampling Using
Hollow Stem Auger Techmques Table 2 2 1s a summary of borehole information for the TM1S5 field
mvestigation ncluding the geotechnical borehole program

To facilitate the access of the hollow stem auger dnill ng to the geotechnical boreholes located 1n the
central landslide area, a temporary fill road was constructed The temporary fill road was located between
the well cluster for 58394 57194 and 71494 and boring 56894 as shown on Figures 2-4 and 3 16 The
temporary fill road was placed using clean fill and without excavating the existing hillside

Core samples collected from the geotechmical boreholes were retained 1n core boxes and logged
(Appendix B) Core samples were not submutted for environmental chemucal analysis on the basis of the
field screening results which indicated no contammation Described in TM15 if field screening results
had indicated the potential for contamnants environmental samples would have been collected for
analysis for OU § target analytes (Table 3 12 1 of Volume I of TM1S [DOE 1994a))

Composite samples were obtamned from dnil cuttings and analyzed for OU 5 target analytes (Table 312 1
of Volume I of TM15 [DOE 1994a]) These samples were collected to charactenze the drummed cuttings
1n order to determune the proper method for disposal of the cuttings A summary of the data from these
composite samples 1s included in Tables 2 3 through 2 5 This table and all other summary tables in this
chapter provide an indication of the difference 1n concentrations for each constituent in samples collected
during the TM15 field investigation and those collected during the investigation outlines in the OU 5
Work Plan (DOE 1992a) this informaton 1s provided to assist in evaluating whether the results of the
TM 15 field investigation would impact the results of the HHRA and ERA which were based on the data
collected prior to the implementation of TM15 (see Section 6 0)

With the exception of thallium concentrations of metals in the composite samples were within the range
of either the background or pre TM15 data (Table 2 3) Thallhum concentrations however are of the same
magnitude as those detected 1n background and pre TM15 samples Detected radionuchide activiies were
withun the ranges of the pre TM15 data (Table 2 4) As histed on Table 2 5 there were several organic
compounds detected 1n these drum characterization samples However these organic compounds were
primarily detected at concentrations below those detected i pre TM15 samples or the reporting limit or

were common laboratory contaminants (e g acetone methylene chlonde and the phthalates)
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As part of the groundwater investigation 2 inch nomunal diameter PVC piezometers were installed 1n mne
geotechnical borehole locations (Figure 2 4) These piezometers were sampled for OU § target analytes
(Table 3 12 1 of Volume I of TM1S (DOE 1994a) provided sufficient groundwater 1s present

Groundwater Investigation The groundwater investigation consisted of many activittes including
charactenizing the thickness of alluvial matenal along Woman Creek and performing aquifer testing
However the pnimary acuvily of the invesugation centered around evaluating the presence and quality of
groundwater Various installation types (wellpoints momnitoring weils small diameter wells and
prezometers) were utilized for these acuviies Small diameter wells are defined as ¥2 inch to 1 inch
nominal diameter PVC 1installed 1n one to 1 5 inch nominal diameter boreholes These work elements and

their resuits are presented 1n the following paragraphs

To further charactenize the bedrock surface and thickness of the valley fill alluvium and colluvium along
Woman Creek three small-diameter (nomunal 1 inch) boreholes were advanced approximately two feet
mnto weathered bedrock. These three locations (58094 58194 and 58594) were located as close to the
creek bed as practical (Figure 2 4) Soil samples (core) were collected continuously with a Kansas
sampler Core was retained n core boxes and logged (see Appendix B) Because these locations are
outside the THSS boundary core was screened by field mnstruments and no environmental analytical
samples were collected However one soil sample from each location was collected for so1l mossture

analysis Piezometers were installed 1n each borehole and subsequently developed

A single well pumping test was performed at well 59593 on May 11 1994 Thus test was performed when
the static water level was higher than at the time of the previous slug test This allowed the
hydrostratigraphic unit to be stressed more than 1n the previous test. The results of this test are presented
mn Appendix D

In order to more completely evaluate the presence and quality of groundwater at and downgradient of
IHSS 115/196 additional groundwater samples were obtained Because the presence and quantity of
groundwater appeared to be limated this task consisted of three work elements

e Installation and development of mne upper hydrostraugraphic unit (UHSU) monitoring
wells/piezometers five small diameter monitoring wells and six bedrock (ILHSU) monitoning
wells (Figures 2 4 and 3 16)
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® Measurement of water levels n all wellpoints small-diameter wells piezometers and '
momtoring wells that are along or north of Woman Creek, south of the south Buffer Zone
access road east of the western edge of IHSS 115 (approximately location CPT07393) and
west of the eastern edge of IHSS 115 (approximately location CPT05393) on a monthly basis
for one year and

® Collection and analysis of groundwater sampies from any location that was downgradient of
IHSS 115/196 provided water level measurements indicated the presence of a sufficient
quantty of water

Installation of Groundwater Monitoring Locations Nme momtoring wells were mstalled in geotechnical

boreholes where groundwater was or could possibly be encountered

Five small diameter wells (57994 58294 58494 58694 and 58794) were placed 1n bedrock lows that
were 1dentified during the CPT investugation (but where water was not detected dunng the CPT
mvestigation) and 1n between existing wellpoints  Of the five small-diameter wells installed four were
mstalled downgradient of THSS 115/196 and one was nstalled 1n the surface disturbance east of the
Onginal Landfill in the vicimity of borehole 50792 These smali diameter wells were nstalled using a
small hydraulic dnil ng that does not produce soil cuttings Composite so1l samples were collected during .
dnlling and submutted for analysis in accordance with the procedures outlined in TM7 (DOE 1993g)
Analytical parameters for soil samples are specified m the OU 5 Work Plan and Table 3 12 1 of Volume I
of TM15 (DOE 1994a) Twenty five composite samples were collected in this manner In addition
discrete samples were collected at 2 foot intervals for VOC analyses Forty three VOC samples were
obtaned Groundwater was subsequently observed at locations 57994 58494 and a one time

measurement from 58794

Table 2 3 presents summary statistics for metals data from subsurface soil samples obtained from
boreholes where momitoring wells were installed With the exception of selemum metals were detected at
concentrations that were within the ranges of both the background and pre TM15 data. Selentum was
detected at concentrations that exceeded the pre TM15 data but were within the range of background
concentrations Radionuclides were detected at activities that were within ranges of both background and
pre TM15 data except americium 241 and plutomum 239/240 (Table 2 4) Activities of amencium 241
and plutonium 239/240 were above those of background data, but were within the pre TM15 data. As

histed on Table 2 5 there were several organic compounds detected in subsurface soil samples However
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these organic compounds were primarily detected at concentrations below those detected in pre TM15

samples or the reporting limut. or were common laboratory contaminants

Six bedrock monitoring wells (57194 57594 59394 59894 71194 and 71494) were installed at IHSS
115/196 Three (57194 71194 and 71494) were mstalled as part of the geotechnical program and the
other three (57594 59394 and 59894) were 1nstalled specifically as part of the groundwater mvestigation
Figure 2 4 shows the locauons of the six bedrock monitoring wells around IHSS 115/196 Data from
these momtoring wells have been used to evaluate the hydraulic interaction between the groundwater from
the UHSU and the lower hydrostratigraphic unit (LHSU) (see Section 3 8 1)

Five of the si1x boreholes for bedrock wells were geophysically logged with neutron natural gamma,
gamma gamma density EM induction and caliper tools On the basis of the recovered core and the
geophysical logs construction details were selected Wells were constructed with 2 inch nomunal
diameter PVC casing with a 0 01 inch slotted screen  Table 2 2 provides a summary of well completion
details Bedrock well 59394 was ongnally scheduled to be installed in borehole 56694 but because
56694 caved 1n after being geophysically logged 59394 was dnlled

Data acquired from all six bedrock momtoring wells were helpful in evaluating the presence of an inferred
fault trace 1n the area of the Oniginal Landfill as presented in section 3 8 1 2 of this report (also mn Section
7 of EG&G (1995a) as inferred Fault 2) From the logs 1t appears that a marker bed 1s approximately 60
feet higher 1n location 71194 (west of the inferred fault) than m location 57194 (east of the inferred fault)

Bedrock wells 57194 and 71494 are adjacent to UHSU piezometer 58394 and well 71194 1s adjacent to
UHSU piezometer 59794 Two potential water beanng intervals were 1dentified on the geophysical logs
from well 57194 Well 71494 was installed adjacent to well 57194 to screen this separate water bearing
mterval Water levels at these locations indicate a downward vertical gradient On the basis of the
analytical data, well 71494 appears to be screens across a weathered siltstone that is 1n apparent hydrolic
connection with the UHSU No contaminants were observed in LHSU bedrock wells 57194 57594 or
59894 which had sufficient groundwater for sampling

Measurement of Groundwater Levels Water levels have been measured 1n all the monitoring wells
wellpoints small diameter wells and piezometers located in the immediate vicinity of IHSS 115/196
including the small diameter wells along Woman Creek Appendix C presents a summary of these water
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level measurements for the pertod September 1994 through August 1995 Groundwater contour maps and .

discussions of groundwater flow are presented m Section 3 8 13

Collection and Analysis of Groundwater Samples Groundwater samples were obtamed from any
wellpoint or small diameter well that was downgradient of IHSS 115/196 if water level measurements
indicated the presence of a sufficient quantity of water The first quarter of groundwater samples was
collected from December 21 1994 to February 1 1995 and the results are summanzed n this section
Groundwater samples have been collected 1n the prionty histed on Table 3 12 3 1 of Volume I of TM15
(DOE 1994a) Table 2 6 presents a summary of locations that were sampled and includes a checklist of
requested analyses for each location Tables 2 7 through 2 10 present summary statistics for data from
groundwater samples obtained from wells around THSS 115/196 these data are discussed below

With the exception of thallilum total concentrations of metals 1n unfiltered samples are within the ranges

of the background data or the pre TM15 data (Table 2 7) Thallium was detected 1n only one sample and 1t

was detected at a ssmular albert greater total concentration than both background and pre TM15 data. The

consttuents 1n unfiltered samples that were detected above either the background or pre TM15 data were

detected at concentrations of simuiar magnitude to those data .

Concentration ranges of dissolved of anumony calcium cobalt, and magnesium 1n groundwater samples
exceeded ranges of both the background and pre TM15 data (Table 2 8) These concentrations were of
simlar magnitude to both the background and pre TM15 data. Concentrations of the remaimng metals
were within the ranges of the background or pre TM 15 data for groundwater

Acuvities of radionuclides 1n unfiltered groundwater samples at IHSS 115 were withun the ranges of the
background or pre TM15 data (Table 2 9) The radionuchides that had activities above either the
background or pre TM135 data, had activities of stmilar magmitude to those data. With the exception of
strontum 89/90 activities of dissolved radionuchides in groundwater samples were within the ranges of
either the background or pre TM 15 data (Table 2 9) The maximum activity of dissolved stronttum §9/90
activity was 2 2 pCv/L as compared to 1 8 and 1 83 pCi/L for the background and pre TM15 data

respecively

As listed on Table 2 10 there were 39 organic compounds detected 1n groundwater samples  Only 17 of .

these organic compounds were detected with a frequency of detection greater than 5 percent or 1n more
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than three samples Moreover these organic compounds were primarily detected at concentrations below

the contract required reporting limt

Aur Program and Wind Resuspension Invesugation TM15 (DOE 1994a) described four air quality

mvestigations RAAMP spectal OU 5 ambient air samplers an investigation of the wind resuspension
potenual and an examunation of the volatihzation of soil gases Operation of the RAAMP and OU §
samplers has continued as part of the routune air quality momtonng programs at RFETS TM1S5 (DOE
1994a) recommended the investigation 1ato the volatillization of gases from OU $§ only if inhalauon of
volatile chemical species was determined to be an exposure pathway of concern  The inhalation of
volatile organic compounds by current or future receptors has not been designated a complete exposure
pathway (Chapter 6 0)

The remainder of this section discusses the supplemental field investigation 1nto the wind resuspension
potential for soils n OU 5 including presentation of the objecuves methods and results of the study
Wind resuspension potentials for all the OU 5 IHSSs are discussed m Section 5 33 2

222 IHSS 133 (Ash Pits Incinerator and Concrete Wash Pad)

Section 2 5 of Volume II of TM15 (DOE 1994a) provides a detailed discussion of the methodology for
and resuits of the Phase I investigation conducted at the IHSS 133 group prior to implementation of TM15
(DOE 1994a) A summary of the informaton related to the IHSS 133 group and presented in Volume I
of TM15 (DOE 1994a) 1s provided 1n this secuon along with the results of implementation of the
activities proposed 1n TM15 Fagure 1 2 shows the relation of these IHSSs to RFETS Figure2 101sa
larger scale map of the IHSS 133 group showing locations sampled prior to the implementation of TM15

2221 Stage 1

Stage 1 activities at the 133 senies IHSSs consisted of a review of historical aenal photographs to evaluate
the extent of each disposal area. The results of this review are discussed 1n detail 1n Section 2 5 1 of
Volume II of TM15 (DOE 1994a) In summary THSSs 133 1 and 133 3 were incorrectly located on maps
prior to TM15 (DOE 1994a) The corrected locations are shown on Figure 2 10
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2222 Stage2

Stage 2 activities at the THSS 133 sites included surface radiological and geophysical surveys as were
specified by the OU 5 Work Plan  These activities are discussed 1n detail 1n Section 2 5 2 of Volume II of
TM15 (DOE 1994a) and are summarized 1 the following paragraphs

HPGe and FIDLER Surveys A radiological survey of the IHSS 133 area was imtiated 1n the summer of
1992 using tripod mounted HPGe gamma ray detector instruments This mitial survey did not cover the
entire IHSS 133 area and was followed by a second truck mounted HPGe survey to provide full coverage
for each THSS 133 site In addition to the HPGe surveys an mstrument for the detection of low energy
radiation (FIDLER) was used to focus sampiing investigations within anomalies :dentfied by the HPGe

surveys

The 1992 tnpod mounted HPGe survey 1dentified two areas of anomalous uranium 238 activity One of
these areas also displayed an elevated urantum 235 acuvity The 1993 truck mounted survey corroborated
the anomalous activity detected by the 1992 survey at one location but not at the other The area
identified by both HPGe surveys and the FIDLER survey was located immeduately to the south and
downslope of a small mound and depression As shown on Figure 2 10 1t was 1dentified as an area
approximately 35 ft wide and 76 ft long The area has been posted as an RCA No hustorical mformation
regarding the ongin of the mound and depression was found during investigation of this area, however
borehole (58093) was dnlled within the mound and encountered waste fill matersal (Section22321m
Volume II of TM15 [DOE 1994a})

The anomaly associated with the 1992 tripod mounted HPGe survey that was not identified by the 1993
truck mounted survey was also not confirmed by the FIDLER survey However the FIDLER survey

identified an anomalous area 1n the vicimty of thas location

Geophysical Surveys Frequency domain EM and magnetometer geophysical surveys were conducted in
IHSS 1373 from October through December 1992 In addition a tme-domain electromagneuc (TDEM)
survey was conducted i IHSS 133 from January through February 1994 This TDEM survey was
performed with a Geomics EM61 instrument, an mstrument that was not available at the ttme the other
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. geophysical surveys were performed The results of these surveys are discussed 1n detail in Section
2 522 1n Volume II of TM15 (DOE 1994a)

The success of the frequency domain EM and magnetometer surveys in confirming the locations of the
known ash pits or identifying unknown disposal sites was lmited The magnetic survey indicated an
anomaly on the west side of the IHSS 133 area, with dimensions similar to those of the Ash Pits The
TDEM survey produced excellent results (Figure 2 11) This survey confirmed the locations of several
pits previously 1dentified and corroborated results of the borehole program (Section 22 2 3) The TDEM
survey identified several anomalous areas that required further investigation as specified in Section
322 1in Volume I of TM15 (DOE 1994a) The soil borehole program and the investigation of TDEM

anomalies are discussed later 1n this report
2223 Stage3

Stage 3 activities at the IHSS 133 sites included the collection of surface and subsurface soil samples in
and around each IHSS In addition subsurface soil samples were collected from within the anomaly west

. of the IHSS 133 area identified by the magnetic survey These activities are discussed 1n detail 1n Section
2 53 in Volume II of TM15 (DOE 1994a) and are summarized in this section

Surface Soil Sampling The scope of work for the Stage 3 surface soil sampling program s described 1n
TM4 (DOE 1993d) There were two phases of surface soil sampling

e Charactenize concentrations of metals and polynuclear aromatic hydrocarbons (PAHs) and

confirm the results of the imtial HPGe survey for radionuchdes and

® Assess areas of elevated radioactivity that were identified after the second radiation survey

was completed

The surface soil sampling program 1s discussed in Sectuon 2 § 3 1 of Volume II of TM15 (DOE 1994a) A
total of 20 surface soil samples were collected at 20 locations in IHSS 133 Two sediment samples from

seeps were also collected Figure 2 10 shows the locations of the surface soil and seep sediment samples
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Elevated concentrations of zinc and silver were detected 1n only a few surface soil samples Gross alpha,
uranium 233/234 and uranium 238 were detected with activities exceeding background UTLs The ratio
of Uranmum 235 to Uranium 238 mndicated that the uranium present 1n surface soils 1s primarily depleted
Uramum 238 None of the surface so:l samples contained detectable concentrations of PAHs

Zinc antimony and uramum 238 were detected at levels exceeding background UTLs 1n the seep
sediment samples The SVOC bis(2 ethylhexyl)phthalate was detected in one of the seep sediment
samples Neither seep sedument sample contamed detectable concentrations of PAHs or VOCs

Soi1l Boreholes Based on the results of the aenal photograph review and geophysical survey TM7 (DOE

1993g) proposed a soil borehole program that included dniling 28 boreholes and an undesignated number
of shallow offset boreholes to be used 1n locating the Ash Pit(s) TM7 also proposed placing a borehole 1n
the central location of any anomalous areas detected by the HPGe survey Section 2 5 3 2 of Volume II of
TM15 (DOE 1994a) discusses dnilling samphng and results of the borehole program

The completed soil boring program consisted of 53 boreholes (Figure 2 10)

® Two were placed i the mound north of a hot spot that was detected during the HPGe survey

® Six were onginally intended to be wells as part of the groundwater investigation however no
groundwater was encountered and they were reclassified as boreholes

e Seventeen were 10 to 12 foot deep offsets drilled to assist in locating the ash pits and

e The remaming 28 boreholes were drlled 1n the locations specified in TM7 (DOE 1993g)

So1l samples were collected from all of the boreholes except the offsets and four one time groundwater
samples were collected with a Hydropunch II samphing device duning dnlling from boreholes located
within waste fill matenal that contained groundwater

Soil and groundwater samples from boreholes that encountered waste fill matenal typically contained
concentrations of metals and radionuclides that exceeded background UTLs One sample contained some
asbestos contaiming matenial (ACM) Samples from boreholes that did not encounter waste material

generally contained background levels of most constituents
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Invesuganon of Magnetic Anomaly A magnetic anomaly west of IHSS133 was investigated by dnlling
three boreholes(64493 64593 and 64693) along the long axis of the anomaly No ash, waste material or

groundwater were encountered 1n these boreholes The unconsolidated matenal encountered appeared to
be undisturbed colluvium The analysis of soil samples collected from these boreholes indicated one
bartum result, one mickel result, and two plutonium 239/240 resuits greater than background UTLs

Results of the dnlling invesugation of the magnetic anomaly west of IHSS133 indicated that there was no
ash p1t or other disposal unit 1n this area Ths conclusion was further supported by the results of the
TDEM survey which do not indicate the presence of any buried waste matenal 1n this area.

2224 Stage4

Stage 4 acuwvities at the IHSS 133 sates consisted of the mnstallation and sampling of groundwater
monitoning wells and aquifer tesuing The 1mplementation and resulits of these activities are discussed mn
Section 2 § 4 of Volume II of TM15 (DOE 1994a) and are summanzed in the following paragraphs

Groundwater Investigation Nine locations were dnlled in the IHSS 133 area, in the attempt to install the
four proposed monitoring wells Groundwater was encountered 1n only three of the nine locatons At the
tme TM15 was wntten groundwater samples were bemng collected on a quarterly basis from only one
well 58793 which was producing sufficient quantities of groundwater Dunng the implementation of
TM15 the other two wells 59093 and 63093 were sampled The results for these wells are included n
the paragraphs that follow

A few metals were detected at levels greater than background UTLs 1n one or two so1l samples collected
during drilling operattons Plutonium 239/240 was detected at concentrations exceedmg the background
UTL 1n three so1l samples taken from these wells/boreholes

Analyses of unfiltered sampies from well 58793 detected 12 to 18 metals at concentrations exceeding
background UTLs Analyses of filtered portions of these same samples resulted 1n only manganese

concentrauons greater than the background UTL This well has also contained above background

activities of amernicium 241 and radium 226 1n unfiltered samples
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A multiple well aquifer pumping test was unsuccessfully attempted at well 58793 (see Section2 54 1 of
Volume II of TM15 [DOE 1994a]) This test was repeated on May 10 1994 and the results are presented
m Appendix D

2225 Ambient Air Monitoring

Ambient air monitoring actuvities assoctated with the site charactenization of IHSS 133 were simular to
those conducted for the investigation of IHSS 115 (Section22 1 6) These acuvities are discussed 1n
Sectton 2 5 5 of Volume II of TM15 (DOE 1994a) and are summarized 1n the following paragraphs

The sampling results of the special OU S sampler situated downwind of THSS 133 were simular to those for
the IHSS 115 downwind sampler Examunation of the data for the special OU 5 sampler indicated that the
uranium 233/234 and uranium 235 results were within the same order of magmtude for both the sampler
downwind of THSS 133 and the sampler upwind of OU 5 These data seemed to indicate no discermible
contnibutions to ambient levels of either urantum 233/234 or urantum 235 from IHSS 133 This same
analysis appeared to apply also to plutonsum 239/240 1n the case of IHSS 133 Conversely the
americium 241 and uranium 238 average activities for the downwind sampler were one order of
magnitude greater than the average activities of the upwind sampler Contnbutions to ambient levels of
americium 241 or uranjum 238 by IHSS 133 appeared posstble

No elevated organic vapor levels were observed duning field nvestigations of IHSS133  Elevated beta
gamma readings exceeding a background of 250 cpm were encountered during borehole activities at four
locations None of the resuits for ACM monitoring exceeded the American Conference of Governmental
Industrial Hygiensts (ACGIH) 8 hour Time Weighted Average occupational exposure limit of 2 fibers per
cubic cenumeter Results indicated that there were some potential for release of ACM durning ground

disturbance activities

2226 Implementation of TM15

Implementation of field work outlined mn TM15 (DOE 1994a) for the IHSS 133 area began in September
of 1994 and was completed 1n August 1995 In summary the work consisted of
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® Invesugation of TDEM Anomalies
® Groundwater Investigation and

® Air Monitoring

Detauls of this additional work as well as the results are presented in the following subsections

Invesugauon of TDEM Anomalies The TDEM survey identified many geophysical anomalies throughout
IHSS 133 A comprehensive visual mnspection was performed over the entire geophysical survey gnd to

identify areas where surface metallic debnis (1 ¢ cans and fence posts) was present. Nme boreholes
(Figure 2 12) were dnilled n four anomalous areas 1dentified by the TDEM survey that could not be
associated with surface debris  Specifically

® 56194 1s located approximately 10 ft southeast of the concrete pad, in the north-central
portion of IHSS 133

® 55194 55294 59994 and 60094 are located approximately 25 ft north of IHSS 133 6 and 25
ft south of the dirt road undemeath the power lines (55194 was converted to a small-diameter
well) (59994 and 60094 are located 1n the anomaly 1dentified as TDEM 1)

® 55694 1s at THSS 133 4 1n the center of the TDEM anomaly associated with the northern
trench approximately midway between existing boreholes 55993 and 56093C and

® 55894 55994 and 56094 were advanced on either end and 1n the center of the geophysical
anomaly (TDEM 2) between IHSS 133 3 and IHSS 133 4 approximately 20 ft south of the
dirt road beneath the power lines

A tenth borehole (58894) was dnilled in an additional TDEM anomaly 1dentified at TDEM survey
coordinates 540 East and 180 South (Figure 2 12) The area 1s approximately 5 by 8 feet in area and
described as a small oblong mound Borehole 57294 was dnlled in the northern half of IHSS 133 1
adjacent to boring 56893 to obtain bulk ash samples of the waste fill for treatability studies beng
conducted for the QU 5 FS Table 2 2 includes a summary of these boreholes Table 2 2B presents the
treatability analytical results from the bulk ash sample from boning 57294 THSS 1332 Toxic
charactenstc leaching potential (TCLP) metal results from five composite subsamples from the bulk
sample 1ndicated only one result for lead at 18 mg/L greater than the Land Disposal Restrictions (LDRs)

for metals

Tables 2 3 through 2 5 presents summary statistics for subsurface soil samples obtained while
mvestigaung the TDEM anomalies at [HSS 133 Banum beryllum cadmium cobalt, copper lead
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molybdenum selenium thallium, and zinc were detected 1n subsurface soil samples at concentrations
which exceeded the ranges detected in background and pre TM15 data (Table 2 3) Typically the highest
concentration detected was 1 sample BHOO034AS from borehole 55994 dnlled in TDEM 2
Concentrations of the remaining metals were within the ranges of either the background or pre TM15 data

for subsurface soil samples

With the exception of plutonium 239/240 and uranium 233/234 activities of radionuclides in subsurface
sotl samples from boreholes within the TDEM anomalies were within the ranges of either the background
or pre TM15 data (Table 2 4) The elevated activities of plutonium 239/240 and uranium 233/234
detected were of simular magnitude to the pre TM15 data.

Table 2 5 presents summary statstics for organic compounds that were detected in subsurface soil
samples from TDEM anomalies in IHSS 133 The only organic compounds detected were the VOC/PCE
and the SVOCs/benzoic acid bis(2 ethylhexyl)phthalate di n butyl phthalate and phenanthrene These
five compounds were detected mn only one sample at concentrations that were less than the maximum
concentration detected 1n the pre TM15 samples

Groundwater Investigation Based on information from geologic logs of boreholes and monitoring wells
i and around the THSS 133 area, with regard to bedrock topography and degree of saturated soiis there
were several areas where insufficient data existed after completion of the FSP outlined 1n the QU 5§ Work
Plan (DOE 1992a) Consequently ten boreholes (55194 55394 55494 55594 55794 56294 56394
56494 56594 and 57894) were advanced and small-diameter piezometers installed at locations around
IHSS 133 (Figure 2 12) Four (55494 55594 56294 and 56494) were mnstalled downgradient of ash pits
Five of these boreholes (55394 55794 56394 56594 and 57894) were located as close to the stream bed
as possible Borehole 56394 couid not be completed as a small-diameter piezometer therefore 71394 was
dnilled with an HSA drill ng and a well was installed These five locations were not installed as water
quality monitoring wells rather they were piezometers whose only purpose 1s for collecung water levels
Small diameter well 55194 was installed near TDEM 1 at the west end of IHSS 133 Subsurface soi1l
samples (core) were collected continuously with a Kansas sampler (with the exception of 71394 which was
atwin of borehole 56394) retained in core boxes and logged (see Appendix B) Because these locations
were outside the IHSS boundaries core was only screened by field instruments No above background

readings were obtained on any field instruments
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Water levels were measured 1n all the monitoning wells wellpomts and piezometers that are along or
north of Woman Creek, south of the West Access Road, east of the west perimeter road and west of the
eastern extent of the IHSS 133 area from September 1994 through August 1995 These water level

measurements are summarized in Appendix C

Groundwater samples were obtained from any monitoring wells small-diameter well and wellponts that
were adjacent to or downgradient of an IHSS or TDEM anomaly (except the prezometers along Woman
Creek because they were not constructed for sampling) if water level measurements indicated presence of
a sufficient quantity of water Specifically wells 58793 59093 63093 63693 63793 55394 and 56594
were sampled Table 2 6 presents a checklist of which locations were sampled and for which analytical
groups they were analyzed Tables 2 7 through 2 10 present summary statistics for the analytical data

from these groundwater samples The results of these analyses are discussed below

Concentrations of total metals were within the ranges of either the background or pre TM15 data (Table
27) Only aluminum berylhum, ron potassium silicon and vanadium were detected exceeding the
background range These concentrations from samples of unfiltered groundwater were of simular
magnitude to both the background and pre TM15 data. Mean concentrations of metals 1n these

groundwater samples were simlar to those for the pre TM 1S5 data.

Concentrations of dissolved metals were within the ranges of erther the background or pre TM15 data
(Table 2 8) Concentrations of dissolved nickel exceeded the dissolved groundwater background range but
were detected with simular frequency and concentrations Selenium was detected in one groundwater
sample at a concentration that exceeded the pre TM15 data, but the concentration detected was well within

the range of background concentrations

With the exception of radium 226 acuvites of radionuchides in samples of unfiltered groundwater for
IHSS 133 were within the range of both the background and pre TM15 data (Table 2 9) Radium 226 had
an acutvity that exceeded the background range but those activities were within the pre TM15 range

With the exception of cesium 137 activities of dissolved radionuchides 1n the recent groundwater data for
THSS 133 were within the range of both the background and pre TM15 data (Table 2 9) Dissolved
cesium 137 had an activity that exceeded the pre TM15 range but the activities were within the

background range
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Volatile organmic compounds methylene chlonde and acetone were detected in two groundwater samples ‘
from IHSS 133 (Table 2 10) Acetone was detected at a concentration marginaily above the detection

limit 1n one sample SVOCs bis(2-ethylhexyl)phthalate butyl benzyl phthalate di n butyl phthalate and

d: n-octyl phthalate were detected n one groundwater sample from IHSS 133 These four constituents

were detected at concentrations below the contract required reporting hmuts and are common field or

laboratory contaminants Four TICs (cyclohexane (DOT) dodecanoic acid hexadecanoic acid and

octadecanoic acid) were also detected 1n groundwater samples from IHSS 133 These four constituents

were detected at concentrations below contract required reporting limats

A visual survey to charactenze where bedrock crops out i the stream channel along the length of Woman
Creek downgradient of the IHSS 133 senes area was conducted on October 14 1994 Thus mformation
was used to revise the bedrock topography map and provided input to the hydrogeologic model The

survey did not identify any locations where bedrock crops out in the stream channel

A pumping test was performed at 58793 while water levels were monitored 1n 63593 63693 and 63793

The test was conducted on May 10 1994 Data are presented in Appendix D The results of this test were

comparable to those from the previous test reported n TM15 (DOE 1994a) Both tests were unsuccessful .
n obtamming the hydrogeologic charactenstics of the water producing strata at this location

Aur Monttoring  TM15 (DOE  1994a) descnibed four air-quality mvestigations RAAMP special QU §
ambient air samplers an investigation of the wind resuspension potential and an examination of the
volatithization of so1l gases Operauon of the RAAMP and OU 5 samplers has contunued as part of the
routine air quality monitoring programs at the Site  The potential for resuspension of contaminated soil
was not directly addressed i the mvestigation of IHSS 133 To make this evaluation required an
estmauon of the corrected threshold friction velocity of the soil  The phased investugation procedures to
acquire corrected threshold friction velocity data for IHSS 115 are applicable to THSS 133 and are
discussed 1n Secuon 2217

Because any VOCs would have been destroyed duning the incineration process volatile chemical species

were not a concern 1n IHSS 133 Therefore no field work to measure the emission rates of volatile species
was conducted for IHSS 133
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223 IHSS 142 10 and 142 11 (C Ponds)

Section 2 6 of Volume II of TM15 (DOE 1994a) provides a detailed discussion of the methodology for
and results of the Phase I invesugaton conducted at IHSS 142 10 (C 1 Pond) and 142 11 (C 2 Pond) pnior
to implementation of work outlined in TM15 A summary of the information presented in Volume I of
TM15 1s provided below along with the results of impiementation of activites proposed in TM15 Figure
1 2 shows the relation of these IHSSs to RFETS Figure 2 13 1s a larger scale map of the [HSS 142 area.

2231 Stage1

Stage 1 activities consisted of evaluating the exisung data. The results of Stage 1 evaluations were used to
develop surface water and sediment sampling activities as presented n TM1 (DOE 1993b) The results of
thus evaluation are discussed i Section 2 6 1 of Volume II of TM15 (DOE 1994a) and are also presented
n detail in TM1 (DOE 1993b)

2232 Stage2

There were no Stage 2 activities

2233 Stage3

Stage 3 mvestigation acuvities at Ponds C 1 and C 2 consisted of additional surface water and sediment
sampling and the installation and monitoring of wellpoints along Woman Creek and its tnibutaries These
activities are discussed 1n detail 1n Section 2 6 2 of Volume II of TM15 (DOE 1994a) the Hydrogeologic
Data Summary Report (Appendix A) and are summarized 1n the following paragraphs

Surface Water and Sediment Sampling Thas section presents a summary of surface water and sediment
sampling along the Woman Creek dramnage including Woman Creek the South Intercept Ditch the C
Senies Ponds and the pond like depressions 1n JHSS 209 These various sampling locations are discussed
together rather than with their associated IHSS because they are all part of a single system Volume II of
TM15 (DOE 1994a) presents detailed discussions of the result of each sampling event by IHSS Also the
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resuits of the surface water and sediment sampiing activities at Ponds C 1 and C 2 are detailed mn .

Appendix A

Twenty eight surface water samples were collected from various locations 1n the Woman Creek dramnage

Water samples were obtained duning two base flow sampling events (November 1992 and March 1993)

and three high flow sampling events (March and May 1993 and Apnl 1994) Water sampling activities

conducted at the ponds consisted of two HydroLab surveys to develop depth profiles of the surface water

sediment interface at both ponds In additton surface water samples were collected from the pond hike

depressions at [HSS 209

Analyses of the data from the two base flow and first high flow sampling events indicated that only a few

samples contained some analytes at concentrations greater than those of background Thus indicated that,

mn general constituents were not seeping into the creek and were not being washed nto the creek at rates

sufficient to be detected at elevated concentrations

A general conclusion regarding the ponds was that both thermal and chemucal stratification of the C ponds .

was very weak to nonexistent during all months of the year No concentrations exceeding background

Upper Tolerance Limit (BUTLs) were noted for radionuchides metals or organic constituents associated

with the samples from the pond like depressions

Stream sediment samples were also collected during a one time sampling event at various locations 1n the

Woman Creek drainage One ume sediment samples were also collected from both ponds  Sediment

samples were collected from the pond like depresstons at IHSS 209 when no water was present in them

dunng the surface soil sampling discussed in Section 22 4 3

Several constituents were detected at concentrations exceeding background UTLs 1n stream sediment

samples from various locations in Woman Creek Based upon the pond sediment concentrations and

compansons with background UTLs mercury barium calcrum and zinc were detected at concentrations

exceeding background

Well Point Installation and Monutoring Thurty six wellpomnts were installed along Woman Creek, as
outlined in TM1 (DOE 1993b) The wellpoints were located to comncide with the Woman Creek channel .

gam/loss sites previously used to measure streamflows in Woman Creek by CSU and EG&G  The results
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of the well point and gain/loss measurements are summarized in Section 3 4 and discussed 1n detail in
Section 2 6 2 2 of Volume I of TM15 (DOE 1994a) and Appendix A

2234 Staged

Stage 4 activities at IHSSs 142 10 (Pond C 1) and 142 11 (Pond C 2) consisted of the 1nstaliation and
sampling of groundwater momitoring wells Section 2 6 4 of Volume II of TM15 (DOE 1994a) discusses

the resuits of these acuvities and they are summanzed i the following text.

Groundwater Investigation Two momtoning wells were installed immediately downgradient of each dam
at Ponds C 1 and C 2 to monutor the saturated alluvium (Figure 2 13) Wells 50092 and 51193 below
Pond C 1 have been sampled on a quarterly basis when sufficient groundwater 1s present The wells below
Pond C 2 (50192 and 50292) have not produced sufficient water for samphing

None of the soil samples collected from the wells contained target analyte list (TAL) metal concentrations
exceeding background Plutonium 239/240 and amenicium 241 were detected mn soil samples and m
compostte samples from drums of cuttings that represented the upper 15 feet None of the soil samples
collected from the wells contained pesticides or PCBs No SVOCs were detected 1 soi1l samples collected
from any of the wells however tentatvely identified compounds (TICs) were detected 1n soil samples
from all four of the groundwater monitoring well boreholes VOCs (acetone methylene chlonde and

toluene) were detected 1n soil samples collected from all four momtonng well boreholes

Three groundwater samples collected from the wells below Pond C 1 had metal concentrations exceeding
background UTLs Most of the results that exceeded background UTLs were from unfiltered samples
Samples from these same wells also had radium 226 (total) and gross beta (dissolved) activities that
exceeded background UTLs and detectible concentrations of SVOCs Samples from the wells have also
contained elevated concentrations of chlonide and total suspended solids None of the groundwater

samples collected from these wells contaned pesticides PCBs or VOCs

A muluple well aquifer pumping test was successfully completed on well 51193 located below Pond C 1
Water levels were montored in small-diameter wells 63293 63393 and 63493 The resulting
transmussivities ranged from 0 021 to 0 030 square ft per mmnute (DOE 1994a)
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2235 implementation of TM15

No additional work at IHSSs 142 10 and 142 11 was proposed in TM15 (DOE 1994a)

224 IHSS 209 and Other Surface Disturbances

Section 2 7 of Volume II of TM15 (DOE 1994a) provides a detailed discussion of the methodology for
and results of the Phase I investigation conducted at IHSS 209 the Surface Disturbance West of THSS 209
and the Surface Disturbance South of the Ash Pits pnior to implementation of work outhined 1n Volume I of
TM15 (DOE 1994a) A summary of the information presented 1n Volume II of TM15 (DOE 1994a) 1s
provided 1n this secuon along with the results of implementation of acuvities proposed in TM15 (DOE
1994a) Figure 1 2 shows the relation of these areas to the Site Figures 2 14 and 2 15 are larger scale

maps of these areas

2241 Stage1

Aenal photographs and oblique photographs covering IHSS 209 and the two other surface disturbance
areas were reviewed to assess the location and history of the surface disturbances The results of the acnal
photograph review are discussed in detail in Section 2 7 1 of Volume II of TM15 (DOE 1994a) and are

summanzed below

Aenal photographs indicate that the vegetation and upper sediments had been stripped from IHSS 209
prior to 1955 and that prior to 1964 several pits had been opened within the site  The review of the
photographs subsequently resuited in both an extension of the overall length of the IHSS as compared to
the dimensions shown on Figure 2 7 of the OU 5 Work Plan, and some adjustments to the locations of the
puts that were shown on Figure 2 7 of the OU 5 Work Plan Specifically Stage 1 aenal photo review
resulted 1n relocatng the eight pits m the Surface Disturbance West of IHSS 209 approximately 250 ft to
the north (Figure 2 14) Three additional pits were 1dentified as a result of Stage 1 acuvities and

confirmed during the Stage 2 field reconnaissance

The Surface Disturbance South of the Ash Pits 1s shown on Figure 2 15 and consists of an area of

disturbed ground as well as an area that contains two open and two reclaimed pits The locations of the
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reclaimed pits shown on Figure 2 15 have been corrected as a result of Stage 1 activites according to

scaled locations from the aerial photographs and do not agree with the locatons shown on Figure 2 6 of
the QU 5 Work Plan (DOE 1992a)

2242 Stage2

Stage 2 activities at IHSS 209 and the other surface disturbances consisted of a visual inspection of each
site to confirm the informaton obtamned 1n Stage 1 and to evaluate 1f any debns or stamning indicative of
waste disposal are present Stage 2 also mnvolved the performance of surface radiological surveys over
each site  The results of these activities are discussed in detail 1n Section 2 7 2 of Volume II of TM15

(DOE 1994a) and summanized 1n this section

Visual Inspection A visual inspection/site reconnaissance of IHSS 209 and the other surface disturbances
was conducted on September 24 1992 The following paragraphs summanze the results of this inspection
for each site  The features described 1n these paragraphs are shown on Figures 2 14 and 2 15

IHSS 209 The pond southwest of the road near the center of the site was found to be dry with a basin at
least 10 ft in depth The pits shown throughout the area are small shallow excavations that are still open
or partially backfilled There was no evidence that these pits were ever used for the disposal of waste
matenals The Stage 2 field reconnaissance confirmed that no significant debns or staining exist to
indicate that waste disposal had occurred It appears that the largest disturbance on the northeast end of

the area may have been used as a source of gravel pnior to 1955

Surface Disturbance West of IHSS 209  Stage 2 field reconnaissance confirmed the locations of all eight
pits identified on aeral photographs The largest pit 15 located near the center of the site and was found to
be several feet deep The largest pit was dry at the ime of the mspection but holds water during periods of
wet weather or snow melt and 1s now the host to a fairly large cottonwood tree indicating that the site has
been open for a long perniod of tme The remaming pats are small and shallow appear to be capable of
holding water duning wet weather and are heavily revegetated There 1s no indication that any of these
pits had ever been used as disposal sites It 1s unclear what use the pits may have served The OU § Work
Plan speculated that these pits may have been part of a planned radio tower mstallatton However the
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configuration of these pits and the fact that the pits are located on a hillside rather than the top of the hill
mdicate that this may not be the case

Surface Disturbance South of the Ash Pits  The field reconnaissance of the Surface Disturbance South of
the Ash Pits confirmed the existence of the features noted in the OU 5 Work Plan and 1dentified on the
aenal photographs The disturbed area located 1n the southwest half of the site consists of large cobbles
and small boulders of the Rocky Flats Alluvium and appears to have been disturbed for a possible borrow
area. However there 1s no staining or debris associated with the site that would ndicate disposal of any

waste had occurred

FIDLER Surveys Section 7 2 4 of the OU 5 Work Plan specified that IHSS 209 and the other surface
disturbances be surveyed with a FIDLER These surveys were performed on a gnid as described 1n Section
2722 of Volume II of TM15 (DOE 1994a) The FIDLER surveys of IHSS 209 and the other surface
disturbances did not 1dentfy any areas of above background radiation The random survey of the
pond/seep area on the northeast side of IHSS 209 also did not indicate any above background levels of
radiation

2243 Stage3d

Stage 3 activies at IHSS 209 and the other surface disturbances consisted of the collection of samples of
surface water and sediments 1n the water filled pits Surface and subsurface soil samples were also
collected at THSS 209 and the other surface disturbances under Stage 3 These activities are discussed mn
Section 2 7 3 of Volume II of TM15 (DOE 1994a) and summanzed 1n this section

Sm&mwmamm“ Results of surface water and sediment sampling were discussed

mn Secion2233

Surface Soil Sampling The surface soil sampling program for IHSS 209 and the other surface
disturbances 1s described in the OU § Work Plan and 1n TM10 (DOE 19931) Samples were collected at
19 locations as shown on Figures 2 14 and 2 15 None of the samples contamned metals 1n concentrations
that exceeded background UTLs and did not contain detectable concentrations of pestictdes or PCBs
Approximately half of the 19 surface soil samples contamned plutonium 239/240 acuvities exceeding the
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background UTL and approximately half of these samples also contamned amenicium 241 activities greater
than the background UTL The samples with above background activities of radionuclides were collected
from all three of the surface-disturbance sites The plutomum 239/240 activity (approximately 5 pCi/g) of
one sample collected at the Surface Disturbance West of IHSS 209 was the hughest detected in surface soud
samples from any of the OU 5 IHSSs and consequently additional sampling was conducted under the
impiementation of TM15 Seven of the surface soil samples also contained detectable concentrations of
SVOCs

Subsurface Soil Sampling Section 2 7 3 3 of Volume II of TM15 (DOE 1994a) discusses the results of
the borehole program as well as the rauonale for the number of boreholes One borehole (57693) was
drilled in the Surface Disturbance West of IHSS 209 (Figure 2 14) and three boreholes (57793 57893 and
57993) were dnlled in the Surface Disturbance South of the Ash Pits (Figure 2 15)

None of the boreholes dnlied at the surface disturbances encountered groundwater The analyses of the
subsurface soil samples 1dentfied one sample in which the concentration of chromium exceeded the
background UTL One sample contained a plutonium 239/240 activity greater than the background UTL
Pestcides and PCBs were not detected 1n any of the samples collected Benzoic acid a SVOC was
detected 1n at least one sample from each of the boreholes Methylene chlonde was also detected

several samples

2244 Implementation of TM15

Implementation of field work outlined n Section 3 4 of TM15 (DOE 1994a) for THSS 209 and the Surface
Disturbances began 1n September 1994 In summary the work consisted of

® Surface Radiological Surveys

® Surface Soil Sampling and
® Aur Programs and Wind Resuspension Study

Surface Radiological Survey Because Stage 3 surface soil sampling and analysis indicated elevated
levels of radionuchdes (specifically plutomum 239/240) the following surface radiological surveys were
conducted at IHSS 209 and the other surface disturbances
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® an HPGe survey and
® a FIDLER survey of HPGe anomaiies

To provide full HPGe coverage of the areas of interest a gnd spacing of 150 ft was used In addition to
providing full coverage this geometry also reduced the stze of the areas that needed to be FIDLER
surveyed to a manageable size The HPGe survey indicated 24 anomalous areas with detectable
amencium 241 witun IHSS 209 the Surface Disturbance West of THSS 209 and the Surface Disturbance
South of the Ash Pits (Figures 2 16 and 2 17) The HPGe detector 1s not capable of measuring plutonium
239/240 Therefore americium 241 a daughter product of plutonium 239/240 was used as an ndicator

to identify those locations where plutontum 239/240 may be present 1n surface soils

FIDLER surveys of the HPGe anomalous areas detected readings above background at six HPGe locations
These six HPGe anomalies and above background FIDLER areas are as follows

IHSS 209

e HPGeK 56 FIDLER K 56A (25 West/4 North) approximately 46 ft south of HPGe station
K 56 was frisked with a Bicron B 50 beta/gamma probe with readings of 66 cpm 35 cpm 70
cpm and 61 cpm above background

e HPGe K 57 FIDLER K 57A (10 West/90 North) approximately 60 ft northeast of HPGe
stauon K 57 showed FIDLER counts of 350 cpm above background

e HPGe L 55 FIDLERL 55A (0 West/100 North) located at the NNE comner of L 55 gnd
showed elevated FIDLER counts of 500 600 cpm above background

o HPGe H-60 following are coordmates with FIDLER counts above background

(0 West/10 North) 600 cpm (8 West/65 North) 750 cpm
(16 West/60 North) 600 cpm (28 West/55 North) 600 cpm
(28 West/96 North) 650 cpm (36 West/25 North) 625 cpm

® HPGel 62 following are coordinates with FIDLER counts above background
(100 West/50 100 North) 350 cpm
(92 West/50 North) 600 cpm
(66 West/30 North) 600 cpm

Surface Disturbance West of IHSS 209

® No areas with activity above background

234

- _ i il s i A S TR T A SR P SR A ik, P

sy



Rockv Flats Environmental Technology Site
Final Draft—Phase I RFI/RI Report Operable Unit 5 October 1995

Surface Disturbance South of the Ash Pits

e HPGeM 14 FIDLERM 14A (90 West/90 North) located approximmately 70 ft northwest of
HPGe station M 14 showed elevated FIDLER counts of approximately 750 cpm above
background

Surface Soil Sampling Surface soil samples were collected from locations with the greatest activity as
identified by the surface radiological surveys Samples were analyzed for amencium 241 and plutonium
2391240 A total of six samples were collected from the five HPGe anomahes withi THSS 209 (Figure

2 16) One sample was collected at each of the FIDLER anomalies K 56A and L 55A (S$133194 and
S$S133294) Two samples were collected from each of the HPGe anomalies 1dentified at stations H 60
(85133594 and SS133694) and I 62 (SS133394 and SS133494) The relatively low activities detected
with the FIDLER at these two stations did not warrant the collection of surface so1l samples at the location
of each FIDLER anomaly Therefore one sample was collected at the two FIDLER anomalies with the
greatest number of counts At HPGe anomaly H 60 one sample was collected at coordinates 8 West/65
North (SS133594) and one was collected at coordinates 28 West/96 North (SS133694) Simularly samples
were collected from the two FIDLER anomalies with the greatest number of counts within HPGe anomaly
I 62 (coordinates 92 West/50 North SS133494 and 66 West/30 North $S133394) Due to the relatively
low activities detected with the FIDLER at anomaly K 57A the collection of surface soil samples was not

warranted

One sample (55133894) was collected from FIDLER anomaly M 14A at the Surface Disturbance South of
the Ash Pits (Figure 2 17) As discussed in Section 2 2 4 3 a relatively high activity of plutonium
2391240 was detected 1n a surface soil sample collected from the Surface Disturbance West of IHSS 209
(sample SS50075AS) The plutomum 239/240 acuwity detected at this location was the primary reason
that additional radiological surveys and surface soil sampling were necessary at these sites  Although the
HPGe survey did not detect americtum 241 and plutonium 239/240 i the vicmty of this location an
additional surface so1l sample was collected at this location (Figure 2 16) as a venfication and quality

control check

Detected activities 1n these surface soil samples were within the range of activities of previous work

(Section 2 2 4 3) However both plutomum 239/240 and amenicium 241 activities typically exceeded all
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but the haghest acuvity from previous soil samples (Table 2 13) None of these samples had activities that
exceed the lognormal background UTL (7 66 pC/g for americium 241 and 25 86 pCyv/g for plutonium
239/240)

Air Monitoring  TM15 (DOE 1994a) described an investigation for esumaung the wind resuspension
potential of surface soil However the potential for resuspension of contaminated soil was not directly
addressed 1n the mvesugation of IHSS 209 and the surface disturbances To make this evaluation requires
an estimation of the corrected threshold frictuon velocity of the soil  The phased investigauon procedures
to acquire corrected threshold friction velocity data for IHSS 115 are applicable to ITHSS 209 and the

surface disturbances and are discussed in Secion 2217

225 Environmental Evaluation/Ecological Risk Assessment Investigation

Section 9 of the Work Plan Environmental Evaluation Plan was designed to describe the requirements
for carrying out an ecological nsk assessment, (ERA) The imit1al field samphing plan (FSP) was ntended
for screening purposes and baseline site charactenization The overall ERA Work Plan Described an
iterative approach with revisions planned after chemicals of concem receptors and contaminant pathways
were 1dentified The Work Plan Section 9 was modified in February 1993 The 1993 revised FSP was
transmutted to the EPA and CDPHE by the DOE but approval of the document was not requested and the

regulatory agencies did not provide a formal review or approval

In October of 1994 the approach to ERAs for the Site changed from an OU bases approach to a watershed
approach for Woman Creek and Walnut Creek. To accomplish this a sitewide ERA methodology was
drafted and approved by the regulatory agencies As a result the scope of the Woman Creek ERA expand
from OU S to include OU 1 part of OU 2 and part of OU 11 The modified field sampling plans for the
OUs encompassed by the watershed ERAs are located in Appendix N and are not duphicated here
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Table 2 1 (Continued)

SOIL BORLHOLES SOIL CAS SURVEY RESULTS
State Planc RFEDS Soil Gas Intrinsic Aur
Localion Coordinates Sample No. Int rval Soil Description Location Coordinates Sample Depth P rmeabihity
Code Northing | Easts Top Bot Code Northi Number ) k (darcy)
No associated borchole 502093 747595 2081850|SG 50020 AS 50 NA Manual pump
501993 747595 2081890|SG 50019 AS 52 NA Manual pump
501993 747595 2081890|SG 50494 AS 52 NA Duplicate
No assac ated borehole 508493 747664 2080970{SC__ 50084 AS S1
L
No associated borehol 514093 747699  20808701SG 50140 AS 50
514193 747699 _ 2080910{SG 50141 AS 35
|
63193 747696 8 2082542 BH50621AS ? 4 Sandy clay w/silt 518993 747695  2082550[SG 50189 AS 50 NA Manual pump g
BHS0622AS ? 6 Clay w/sand & grav |
61093 7477643 2081952 BHS0607AS ? 4 532493 747770  2081900|5G 50324 AS 50 NA  Muanual puip
BHS0608AS ? 6 532393 747770 2082000]SG 50323 AS 50 NA Manual puip ¢
5109 747768 8 2081497 BHS0159AS 3 6 Siy lyw's dandgra | 527093 747770 2081550{SG 50270 AS 51 NA Man alp p
o0 M3 747816 S 081948 BHS0593AS 4 ? Clystn 540593 747815 Ncm_ouo_wo 50405 AS 50 NA Manual put p w
BHS50594AS 6 7€) ysio 540593 747815 2081950iSG 50434 AS 50 NA Manual pun p .M
|
5)4)3 747824 2 2081536 BHSO0S 4AS 07s 1 Clyy and 536693 747820 Ncw-uuc—vo 50366 AS 30 005 (lyy aod
BH50525AS 605 63 Gravelly sand w/ 1t 536693 747820 2081530j5G 50463 AS 30 NA Duph 1 &
534793 747825 2081575|SG 50347 AS|{ 50 INA Manual pun p H
¥
50992 7478428 2081536 BH50142AS 2 45 1103 Sandygrav | w/cobbl silt 536893 747840 Nou—muoﬁmm 50368 AS 50 005 Uyy d,
BHS50143AS 45 6  Silty sand w/gravel and clay 534893 747845  2081555|SG 50348 AS 50 NA Man alpw p k
534893 747845 2081555|SG 50444 AS 50 NA Manual pump
526693 747845 2081575|SG 50266 AS 51 |
526693 747845 2081575|SG 50373 AS 50
534693 747845  2081595]SC 50346 AS 50 NA Manualp ap
50892 747882 4 2082279 BH50127AS 2 4 S ndy | y w/silt and trace of gravel| 528493 747870 2082250 |SG 50284 AS 51 012 1 nd
4 6 Sandycl yw/ it and trace of gra || 522293 747895 2082250 |SG 50222 AS 50 004 (lyy and
522393 747895 2082350 {SG 50223 AS 50 001 (lyy nd
50792 747886 1 2082384 BHS0110AS 2 4 Snadygr Iw/ilt obbl s 522393 747895 082350 |[SC 50223 AS| 50 001 (yy od
BHS0109AS 4 6 S ndyg 1w/ It bbl 522493 747895 2082450 |SG 50224 AS 50 001 (lyy nd
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Table 2 1 (Continued)

T

s

e w2

SOIL BOREHOLES SOIL GAS SURVEY RESULTS
State Plan RFEDS Sal Gas Intnass Air Correspondiag 3
Location Coordinates Sample No. Interval Sod Description Location Coordinates Sampl Depil P rmeability Suil Type 4
Code Northi Bastin Top Bot Code Northi Lasth Number () k (dar y) kron R pont
58393 747929 2 2081652 BIIS0418AS 0 15 Clyysandt |0 wa ic sand 533293 747920 2081650 [5G 50332 AS|] S0 [NA Manual pu p m
BH50419AS 325 35 Wastesand metal 533293 747970 2081650 ISG 50376 AS| S50 017 I seng
BHS0420AS 645 67 waste dned pant 533193 747920 2081700 {SG 50331 AS| S50 |NA Manual pump 3
535093 747935 2081650 |SG 50350 AS| 48 |[NA Manual pump .
535093 747935 2081650 [SG 50436 AS| SO |NA Man al punp ,,w
535793 747935 2081670 |SG 50357 AS| 50 INA Manual pu p
535793 747935 2081670 [5G 50464 AS] S50 |[NA Dpl 1
535693 747935 081630 IS 50356 AS 50 010 1 n
No associated borchole 522693 747895 2082650 {SG 50226 AS| SO »
522793 747895 2082750 |SG 50227 AS| S|
524193 747995 2082650 |SC 50241 AS 50
524193 747995 2082650 {SG 50478 AS| 50 |NA Dupl 1
524293 747995 2082750 |SG 50242 AS| 51
5059 748051 2082358 BHS0069AS 2 4 Sadyg Iw/obbl nod I 528993 748020 2082375 I5C  S0289 AS 46 NA Manuwilp »p
BHS0070AS 4 6 S ndygra ¢l w/ obbl andslt 528893 748020 2082400 |SG 50288 AS 50 {NA Manualp 1 p 3
BHSO0071AS 6 8 Sa dygrav | w/cobbles nd silt 528693 748045 2082375 }5G 50286 AS 45 006 (lyy n!
528793 748045 7082400 |SG 50287 AS 46 006 Clyy nijf
528593 748070 2082375 [SC 50285 AS 50 007 yy mif
524493 748095 2082450 |SC  S0244 AS 34 003 (lyy E.m
50492 748077 2 2082461 BHS0044AS 2 4  Gravelly sand wicl y and 1t 523993 747995 2082450 |SG 50239 AS| 50 013 I sand g
BHS0045AS 4 6 Gravelly sand w/clay and 1l 524093 747995 2082550 |SG 50240 AS| S 00” Clay y sand
524493 748095 2082450 {SG 50244 AS| 34 003 (lyy and
524593 748095 2082550 |SG 50245 AS| 36 006 Cly ysand *
]
50392 748088 3 2082630 BHS50019AS 3 45 Sand ndsilt 524093 747995 7082550 |SG 50240 AS| 51 00 Clyysani
BHS0020AS 45 58 Sand ndsilt 524193 747995 2082650 |SG 50241 AS| SO 002 (lyy and
524193 747995 2082650 |ISG 50478 AS| 50 [NA Duph 1
524593 748095 2082550 |SG 50245 AS| 36 006 Gyy
524693 748095 2082650 |SG 50246 AS] 50 005 (lyysal
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Table 2-2A (Continued)
Ground
Measuring| Surface Total
TMIS Point (ft. | Elevation (ft.| Screen |[Depth{ Depthto
Location| Program Type MSL) MSL) |interval ()| (M) | Bedvock(ft) | IHSS/Site Bedrock Type
58094  |Groundwater |Small Diameter Well | 5 330 91 5,929 60 |38 12]10 115/196 Claystone with Some Silt
58194 [Groundwater|Small Diameter Well | 593063] 5928 60 ]38 8l66 115/196 Claysione with Trace Silt
58294 |Groundwater |Small Diameter Well | 5,948 81 594710}25 913 115/196 Claystone
58494  |Groundwater |Small Diameter Well | 599638 | 5,994 80 15-10 13} 12]115/196 Claystone
[58504  |Groundwater]Small Diameter Well | 5,920 14 5917 90 |16 854 115/196 Claystone with Some Silt
58694 |Groundwater]Small Diameter Well | 5,959 96 5958 50 |2 5 9l22 115/196 Claystone
58794  |Groundwater]Small Diameter Well | 5,958 91 595760 {2 5 9}1 95 115/196 Claystone
|59394  }Groundwater Well 596696] 596530 (775875 | 883] 14]115/196 Claystone
53494  |Groundwaler |Borehole 602620 19.9| 11 9]115/196 Sandy Siltstone
50894 _ |Groundwaler |Monstoring Well 602834] 6,02570]10511201] 1325 11 9{115/196 Claystone with Some Silt
71394 |Groundwater [Mondonng Well 596589 5,983 80 156-106 136}105 Woman Creek |Claystone with Trace Silt
55194 |TDEM Small Diameter Well | 6,04869] 6046 10 |9-19 1916 1 TDEM 1 Claystone with Trace Silt
55294 |TDEM Borehole 6045 30 20 15 25]TDEM 1 Claystone with Trace Silt
55494 |TDEM Small Dameter Well | 602688] 6026 00 14]Not Encountered 133 4 Not Encountered
55504 |TDEM Small Dameter Well | 603380] 603240 |38 8l4 1334 Claystone
55694 |TDEM Borehole 6037 40 16]10 6 1334 Claystone
55804 |TDEM |Borehole 6040 70 12]6 4 TDEM 2 Claystone
55004 |TDEM IBorehole 6 040 30 16]Not Encountered [TDEM 2 Not Encounlered
56094 |TDEM |Borehole 6,038 70 22{Not Encountered [TDEM 2 Not Encounlered
56194 |TDEM Borehole 6,074 70 30{28 Concrete Pad [Claystone with Some Silt
58894 |TDEM Borehole 6044 00 8l27 TDEM W133 [Clayslone
59994 |TDEM |Borehole 6043 20 12]Not Encountered | TDEM 1 Not Encountered
{60034  |TDEM |Borehole 6,042 80 10]Not Encountered [ TDEM 1 Not Encountered
|57294  |Treat {Borehole 6027 20 8]Not Encountered [133 1 Not Encountered
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Table 2 2B

TCLP Extraction Resuilts IHSS 133 2 (Location 57294)

Total TCLP #1 TCLP #2 TCLP #3 TCLP #4 TCLP #5

(mg/Kg) (mglL) (mglL) (mglL) (mg/L) (mglL)
Aluminum 1486 6B 0 35B 0 668 03U o3u 03U
Antimony 293 o3V o3y o3y o3V o3V
Arsenic 243 o2u o2y o2u o2vu o2u
Barnum 337 9B 1 188 136B 1278 1528 1378
Beryilium 82 4B 0098 0128 0068 0138 0068
Cadmium 648 0688 0638 0678 0798 0828
Calcium 1 43878 227 348 309 978 437 5B 387 61B 331 348
Chromium 1403 005U 005U 005U oos5U 005V
Cobalt 16 7B 005U 007V 005U 0058 005U
Copper 1394 3B 3778 9078 4648 4 678 2698
Iron 62 263 7B o2y 0288 o2u o2v 0228
Lead 825 0228 0518 0268 185 0878
Magnesium 337638 26768 3098 33718 35 048 28 66B
Manganese 525 1B 1638 2398 1688 158 1178
Molybdenum 14 38 01U 01U o1V 01U 01U
Nickel 1958 0298 0228 0278 0218 0228
Phosphorus 974 6B osuU 05U osU osu 05U
Selenium 808 05U 05U 05U VR 0518
Silver 89 98 003V 003V 003U 003U 003U
Strontium 54 18 0978 1118 1298 1298 1088
Thallium 29U o3y 0358 0318 0548 o3y
Titanium 28278 oo2u ooz2v oo2u 002y oo2u
Vanadium 6138 o5U 05y os5u oS5y osu
Zinc 1428 38 7348 10 558 778 8 058 8218
Qualifiers B=appears in blank

U=Contract detection imnt
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Table 2 3 (Continued)

Consttuent ouUs or Number Aange of Fercent Range of Range of Mean Standard
(COCs are Background of Reporting | Detection {  Non-detected Detected Concentration | Devation
BoldAtanc) Data Samples Lims Concentrations Concentrations {mg/ig)
(mgig) g (g
Copper Background 9 s 121 94 95 5 1 22 13 12,59 17n
Geotech 26 25 100 NA 139 312 2192 395
115-GW 25 5 25 80 125 1745 88 424 19.25 683
133-TDEM 24 043 25 96 71 56 8850 60163 1843.23
Pre-TM15 239 5 98 74 5 1025 38 6920 8245 50193
Mean of OU 5 Data andg Percent Cha_ge from Pre-TM15 Mean 11208 36%
iron Background 99 20 252 100 NA 1300 132000 1453198 1325727
Geotech 26 100 100 NA 5820 25800 1782192 449693
115-GW 25 20 100 100 NA 7020~ 24 000 16 833 00 465874
133-TDEM b1} 147 100 100 NA 8460 108 000 2343042 25 54008
Pre-TM15 239 20 100 NA 2,340 107,000 18 383 49 12 090 98
Mean of OU 5 Data_and Percent Change from Pre-TM15 Mean - 17,077 00 4
Lead Background 9 1 61 98 99 4 26 W8 10.85 707
Geotech 26 3 100 NA 65 21 1682 47
115-GW 25 06 3 100 NA §3 223 1520 467
133-TDEM 22 04 3 100 NA 39 5200 31650 1 106 69
Pre-TM15 239 08 15 100 NA 29 935 31 49 989
Mean of OU 5 Data_and Percent Change from Pre-TM15 Mean - 49 08 56%
Lithium Background ) 21 261 6162 29 281 37 832 999 851
Geotach 26 100 100 NA 38 109 T4 188
115-GW 25 20 100 92 10 245--157 897 388
133-TDEM 2 258100 9% 10 10 28 179 8.57 LYY
Pre-TM15 237 20 85 65 20 14--29 855 479
Mean of OU 5 Data_and Percent Change from Pre-TN15 Mean - 849 1%
Magnes um Background 9 110 2420| 9596 71311755 1 180 - 32,500 2.862.83 32483
Geotech 2 5 000 100 NA 1450 5480 3m a2 1024 00
115GW 25 1000 5000 100 NA 882 533 3,243.08 119354
133-TDEM u 752 5000 100 NA 8289480 2760238 1875.29
Pre-TM15 239 —1200 100 NA 392 - 8, 2,708.53 1,353L
Mean of OU S Data_and Percent Change from Pre-TM15 Mean ~ 2,862.67 %
Manganese Background ] 3 13 100 NA 7 330 217684 34196
Geotech 26 15 100 NA 417 488 281.99 12060
115GW 5 3 15 100 NA 102 488 25048 11897
133-TDEM 2 0245 15 100 NA 422 2150 300.08 450.27
Pre-TM15 239 3 100 NA 264 er 261 81 245 07
Mean of OU 5 Data_and Percent Change from Pre-TM15 Mean - 265.28 1%
Mercury Background 86 008 03 2558 005 59 0t 064 019 0H
Geotech 26 02 223 01 01 0084 01 008 o
115-GW 4 01 0.2 3 005 01 008 011 008 002
133 TDEM 18 0102 “ 01 008--036 on 008
Pre-TM15 223 01 2152 01 013 005-14 009 018
Mean of OU 5 Data_and Percent Change from Pre-TM1S Mean - 009 1%
Molybden m Background ) 21-40 5061 2 289 25 6768 1090 861
Geotech 28 200 077 100 100 12 3§ 60.84 4813
115-GW r 40 200 25 20 100 13 71 673 4549
133-TDEM 24 J4-200 k<) 175 100 18 470 83.78 9278
Pre-TM15 238 40 84 40 09 190 20 19 1313
Mean of OU § Data and Parcent Change lrom Pn-TMtS!g— 272 62%
Nickel Baciground 96 8 194 85 42 94 521 43 193 19.81 20.58
Geotech 26 40 100 NA 83 ¥7 1958 821
115GW 5 8 40 88 164 243 45 102 2254 2082
133-TDEM 4 25840 100 NA 88 355 50.99 82.88
Pre-TM15 239 8 954 8 99 27 4750 3758 30857
Mean of OU 5 Data_ang Parcent Ch nge from Pre-TM15 Mean — k91 4%
Potassium Background 98 110 2420 5204 373 15400 654 18700 140390 2064.24
Geotech 26 5000 100 VA 735 1780 1.274.92 25308
115GW 5 1 000 - 5 000 84 500 2140 473 3750 143738 668578
133-TDEM 24 78.2 5000 96 500 470-- 3030 1,218 48 593 01
Pre-TM15 239 1 000 887 200 558§ 327 7,040 134199 748 86
Meanof OUSD ta ana ercent h ng f om Pre-TM15 Mean - 1,334 59 1%
e Gt v F e PErEN bk w0 B sate e camsd
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Summary for Radionuclide Data from Subsurface-Soil Sampies

Table 2 4

Constituent QuUSs or Number Range of Mean Standard
(COCs are Background of Actvites Actvity Deviation
BoldMtalic) Data Samples POV {pCv
Total Activites
Americium 241 Background 28 0015--001 <0 002 0007
Geotech 24 00119 02572 0033 00865
115 GW 25 0-008 001 002
133 TDEM 21 0 02 00§ 008
Pre TM15 239 0016 061 0014 0053
Mean of QU § Data % Change from Pre-TM15 Mean ~ 002 26%
Plutonium 239/240 Background 99 001-003 0004 0007
Geotech 24 0019 00382 0007 0009
115 GW 25 0-008 001 002
133 TDEM 25 0 516 03 103
Pre-TM15 2N 003--32 0 053 0251
Mean of QU 5 Data % Change from Pre-TM15 Mean - (114 28%
Uranium-233/234 Background 99 02-89 o 0932
Geotech 24 078915 1578 1157 0212
115 GW 29 058151 096 028
133 TDEM 27 038 28829 2501 7038
Pre-TM15 244 035 126 398 15811
Mean of OU 5 Data % Change from Pre-TM15 Mean - 5.2 2%
Uranium-235 Background 99 00002 002 0048
Geotech 24 00031 01214 008 0023
115 GW 23 001-013 004 002
133-TDEM 27 00t--3612 230 749
Pre-TM15 245 <) 006 - 3768 049 3017
Mean of OU 5 Data % Ch from Pre-TM15 Mean - 057 16%
Uranium-238 Background 99 02-32 0733 0378
Geotech 2 08265 1578 1150 0192
115 GW 29 062145 097 023
133-TDEM 27 037--93304 7859 23796
Pre-TM15 245 043--1160 17.928 113 988
Mean of OU § Data % Change from Pre-TM15 Mean - 2022 13%
Aipha Background 99 5--48 24 915 9284
Geotech 25 9354 1933 13973 2614
115-GW 29 959--29 1500 533
133-TDEM 28 §8-~-41828 8576 110 61
Pre-TM15 221 559 -- 742 26 573 85713
Mean of QU 5 Data % Change from Pre-TM15 Mean - 20.08 6%
Beta Background 99 644 anr 8 081
Geotech 25 2286 3789 27188 2915
115-GW 29 1978 3842 2708 409
133 TDEM 28 1364 89892 11597 21825
Pre-TM15 222 75-1580 45 759 125811
Mean of QU 5 Data % Change from Pre-TM15 Mean - 43.91 [a

Notes QU 5 data where

Geotech refars to samples coilected from the geotechnicai program at IHSS 115 as detailed in TM15.
115 GW refers to sampies collected from boreholes from the groundwater mon toring program at (HSS 115

as detaied n TM15
133 TDEM refers to samples coliected from borsholes used to investgate the TDEM anomalies
at [HSS 133 as detadled in TM15

Pra-TM15 refers to samples colected within OUS prnor to January 1994
Mean and Standard Deviaton are calculated assuming data are normaily distnibuted.

pCug picocunes per gram.
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Table 2-6
TM15 Sampling Summary

™IS Compleaon
Locauon Program | Sample Number | QC Code|{ QCPartner | Sample Type Type [HSS Analyses Requested
. ar g o
E.E E 3 fe 2
el Bk
R — S ——— 212> E—-ﬂ--g-
58793 GW GWS0123AS  REAL GW WELL 133 [XIXIX[x]X]X
58793 GW GWS0124AS___ RNS___ GWS0123AS GW WELL 133~ 1X] 1X X
59393 GW GWS0127AS __ REAL _ GW_ WELL __ 115/19 X[ X[ X|X|X
59393 GW —__GWSOI34AS B GWS0I27AS GW_ WELL ___115/19% X
59493 GW GWS0113AS REAL GW WELL _115/196 | X|X|X]| X|X|X
59493 GW _GWS0113AS___ REAL GW WELL 11519 [X|X|XIX|X|X| |
59493 GW GWS50114AS DUP___GWSOL13AS GW_ WELL 115196 [X[X|X|X|X|X
59493 GW GWSOI14AS___ DUP___ GWS0113AS GW_ WELL 115196 [X|X[X[X[X[X
59593 GW GWSO0131AS___ REAL GW WELL _115/196 | X|X|X|X|X|X
59793 GW GWS0133AS __ REAL GW_ WP 1157196 X T IX
59793 GW GWS0136AS — RNS _ GWS0133AS GW_ WP 115196 I X[X|X| X|X|X
59893 GW GWS0222AS__ REAL GW_ WP 115/196 X
59993 GW GWS0148AS ___ REAL GW_ WP 1157196 X X
159993 GW GWS0224AS __ REAL GW_ WP 115719 | TX| X
(60093 GW GWS0218AS  REAL GW WP 115196 [X[X[X[X| |X
60093 GW _GW50219AS TB____ GWS0218AS GW_ WP 115/196 x|
|60293 GW GWS0143AS___ REAL GwW WP 115196 [XTX|X| X|X|X
60793 GW GWS0144AS DUP___GWS0143AS GW_ WP_ 11519% [X[XTX| X| X[X
(60293 GW _GWSOI70AS_ REAL GW_ WP 115196 [XIX|X[X| X
l60293 GW GWS0171AS — DUP___GWSO170AS GW WP 113196 [ XIX|X|X| |X
160293 GW _GWSOIBIAS TB__GWSOI70-171A____GW_ WP 115/196 X
le039s —Gw oW WP 11819 | [X[X Xl ]
{60393 GW GW50220AS GW_ WP 115/196 X
{60493 GW GW_ WP_ 115/196 X
160493 GW GWS0226AS GW_ WP 115/196 X
160593 GW GWSOISSAS___ REAL GW WP 157196 X
160593 GW GWS0212AS ___ REAL GW_ WP_ 596 X[ X[X[ X[ X
160593 GW GWS0213A8 1B ___GWS0212AS GW WP 1137196 X
{60693 GW GWS0160AS __ REAL GW_ WP 115/196 X
60693 GW GWS0214AS __ REAL GW WP 115196 1X[XIX|X| |X
60693 GW _ GWS50215AS TB ____ GWS0214AS GW_ WP 115/196 X
60893 GW GWS01STAS — REAL GW_ WP 115/196 X
60893 GW GW50158AS_ RNS ___ GWSOIS7AS GW_ WP 115/196 X X X
60893 GW GWSO017SAS —_ REAL GW_ WP _ 115196 IXIXIXTX] X
60993 GW GWS0210AS _ REAL GW_ MINI 15/196 X|X X
60993 GW GW30211AS TB____ GWS0210AS GW MINT 15196 T [ TX
61093 GW_ GWS0150AS — RNS  GWSOISIAS GW. MINI 115196 | XI XTXTX]X[X
61093 GW GWSOISIAS — REAL GW_ MINI 113196 X[ X[ X| X X|X
61093 GW GWS0154AS — DUP___ GWSOISIAS GW MINI 115196 | X[ X|X| X|X|X
61093 GW GWSO0164AS B GWS0151AS GW MINT 115/196 X
61093 GW GWS0176AS___ REAL GW MINI 115/196 g X[X[X]_|X
61093 GW GWSOITIAS ___DUP___ GWSOIT6AS GW MINT 11196 [XIX|XIX]| |X
61093 GW GWS0194AS TB __ GWSO0176AS GwW 'MINT 1819% | | |X
61793 GW GWSO0125AS — RNS __ GWSO0126AS GW WELL __ 115/19% [X|X[X|X|X|X
61293 GW GWS0126AS _ REAL GW_ WELL _ "115/196 XX X
6 593 GW GWS0216AS __ REAL GW WP 133 TX|X| (X[ [X
67693 GW GWS0217AS___ REAL GW WP 133 [XIX] 1X] [X
62793 GW GWS0147AS REAL GW_ WP 115/196 X X
62793 GW GWS0149AS _ DUP___GWS0147AS GW_ WP 157196 X X
62793 GW GWS0152AS TB_____GWS0I47AS W WP 15/196 X
67793 GW GWS0228AS — REAL GW WP 115/196 XX X
162793 GW GW50229AS TB____ GWS50228AS W WP 115/19% | | |X
162893 GW GWS0122AS  REAL GW WP 115196 | X[ XX XXX
62893 GW GW30140AS _ REAL GW WP 115/196 X
162893 GW GW30163AS SWS0165AS W — WP 115/196 X
«62893 GW_ GWS50165AS W WP 115/196 X
.62893 GW GWS0180AS W WP 115196 | X| XIX[ X[ IX
62893 GW GW S0200AS GWS0180AS W WP 115/196 X




Table 2-6 (Continued)

™IS Completion
Locaton Program | Sample Number | QC Code | QCPartner | Sample Tvpe Type HSS Analyses Reguested
g I
E 3 < 2 ig ?.
gle 3
@ 2wl
53093 GWSOL29AS . RNS _ GWIOI3IAS . CW “WELL FEE x| |
63093 GW GWS0I35AS _ REAL GW WELL 133 XXX XXX
63093 GW GWS0168AS TB GWS0135AS GW WELL 133 X
63193 GW GWS0178AS __ REAL GW “MINI___115/196 | X| X|X| XXX
63193 GW GWSO0130AS DUP __ GWSOI28AS GW MINI 115/196 | X| X|X| X| XX
63193 GW GWS0I32AS ___ RNS___ GWS0128AS GW MINI 115196 | X| X X] X] X|X
63193 GW __GWS0182AS __REAL GW MINI 115196 | X|X|X|X| IX
63193 GW GWS0183AS DUP __ GWS0I82AS GW MINI 115196 [ X| X X]| X]| |X
63193 GW GW50184AS RNS  5WS0182 I83A GW MINI 115196 |X|X|X| X]| X
63193 GW GW50200AS TB _ 5WS0182 183A GW ~MINT 115/196 X
63693 GW GWSO0I37AS _ REAL GW WP 133 X X
63693 GW GWS0139AS DUP __ GWS0137AS GW WP 133 X X
63693 GW GWS0166AS __REAL GW — WP 133 X
63693 GW GWS0167AS B GWS50166AS GW _WP 33 X
63693 GW GW50207AS __ REAL GW WP 33 X
{63793 ____Gw GW30113AS REAL Gw _MINT 133 IXIX|X[X|X]X] |
63793 GW GWSO0115AS __ REAL GW WP 133 |X|XIX]|X|X|X
163793 GW GWS0116AS RNS _ GWSO115AS GW _ WP 133 [ XIXIX[XIX]X
(63793 GW GWS0117AS B GWSO115AS GW WP 133 x|
63793  GwW GWS0206AS __ REAL GW _WP 133 |X|X| [X| |X
63893 GW GWS0120AS _ REAL GW __WP 115 TX[X|X[X[XIX
|63893 — GW GWSO0121AS GW WP 118 XIX| X|X|X
63893 GW GWS0I8TAS GW WP 15 [X[X|XIX] IX
63893 GW GWS0196AS GWS0187AS GW WP 113 RS [
GW GWS0119AS __ REAL GW WP 1S [X[X[X[X|X|X
63993 GW GWSO0I88AS __ REAL GW WP 115 [ X|XIX|X] |X
3 GW GWS0197AS TB GWS0188AS GW WP S X
64093  GW GWSO0118AS ___ REAL GW WP 1S X[ X|XIX[X[X
64093 GW GWS0189AS _ REAL GW WP 118 IXIX|X] X] IX
64093 GW —_GWS0198AS 1B GWS0189AS GW WP s 1 11X
55194 TDEM BHO0028AS _REAL BH MINT 133 | X] X
55194 TDEM BHO0029AS REAL BH MINT 133 [ X|X
55194 TDEM BHO0030AS REAL BH MINT 133 [ XX
55194 TDEM BHOO101AS _RNS BH MINI 133 | X|X
55294 TDEM BHOO031AS _REAL BH BH 33 |X|X
55294 TDEM BHO00032AS REAL BH BH 33 |X|X
55294 TDEM BHOO033AS REAL BH BH 133 | X|X
55394 GW BHOO00SSAS REAL GEOTECH ___MINI 133 X
55394 GW GWS0106AS REAL GW MINT 133 X[ X[ X[ X|X|X
55394 GW GW30107AS RNS GW MINI 133 [ XIX[X[X|X|X
55394 GW GWSO0111AS _1B GW MINT 133 X
55494 TDEM BHO0023AS REAL GEOTECH MINI 133 X
55494 TDEM BHO0024AS REAL GEOTECH ___ MINI 133 X
55594 TDEM BHO0025AS REAL GEOTECH ___ MINI 133 X
55594 TDEM BHO0100AS RNS BH MINT 133 | X|X
55694 __TDEM BHOO041AS REAL BH BH 133 [ XX
55694 ___ TDEM BHO0042AS REAL BH_ ~ BH 133 | XX
55794 GW BHOO0S7TAS REAL GEOTECH ___ MINI 33 X
55894 TDEM BHO0036AS REAL BH BH 33 I X| X
55894 TDEM BHOO103AS RNS BH BH 33 |X|X
55994 TDEM BHO0034AS REAL BH BH 133 [ X|X
55994 TDEM BHO0035AS REAL BH BH 133 | X|X
55994 TDEM BHO0102AS ____RNS BH __BH 133 | X| X
56094 TDEM BHOO037AS REAL BH BH 133 [ X|X
56094 ___TDEM BHOO038AS REAL BH — BH 133 | X|X
56094 TDEM BHOO030AS "REAL BH BH 133 XX
56094 _ TDEM ____ BHOOO40AS REAL BH BH 133 XX
156094 TDEM BHO0104AS RNS BH "~ BH 133 X[X

b

e e 2

e e s TGS e msS we




Table 2-6 (Continued)

“T™M1S Completon
Program | Sample Number | QC Code{ QCPartner | Sample Type Type THSS Analyses Requested
-
2| 14|E[5]7
JHEIEHEGE
B ol s
TOEM BHOOORIAS  REAL "B ~BH T X X 1]
TDEM BHO0072AS REAL BH BH 133 XX
TDEM BHO0073AS REAL BH BH 133 X X
TDEM BHOOOT3AS REAL BH _____ BH 133__|X|X
TDEM BHOO075AS REAL BHOO0076AS BH BH 133 XiX
TDEM BHO0076AS DUP BHOO0075AS BH BH 133 Xl X
TDEM BHO0077AS REAL BH BH 133 XX
TDEM BHOO105AS RNS BH BH 133
TDEM BHO0107AS RNS BH BH 133 X| X
GW BHO0026AS REAL GEOTECH __ MINI 133 X
GW BHO0027AS REAL GEOTECH __MINI 133 X
GW BHOO0S6AS _REAL GEOTECH BH_ 133 X
GW _ BHO0021AS REAL GEOTECH __MINI 133 X
GW_ BHO0022AS REAL GEOTECH __ MINI 133 X
GW BHO00S8AS _REAL GEOTECH MINI 133 X
GW GWS50105AS REAL GW MINI 133 XIXIX{X][X]|X
GW GW50110AS T8 GwW MINI 133 X
GW BHO00092AS REAL BH _BH 115/196 X
GwW BHO0093AS REAL BH BH 115/196 X
GW BHOO094AS REAL BH BH 115/196 X
GW BHO0095AS REAL BHO0096AS BH BH 115/196 _E X XiX
GW BHOO0096AS DUP__ BHO0095AS BH BH 15196 | XX XiX
GW_ BHO0097AS __REAL BH _BH 15/196 X
GW BHOO098AS REAL BH BH 115196 | X| X XiX
GW BHOOO99AS ___ REAL BH BH 115/196 X
GW BHOOI09AS RNS BH BH 115196 IX|X|X|X|X
GW BHOO110AS RNS BH BH 1157196 [ X|X[X|X|X
GW BHOO111AS REAL DRUM BH 115/196 )4[_)_{_ XXX
GW BHO0112AS REAL DRUM BH 115196 [ X|X|X]XIX
GW BHOO113AS REAL DRUM BH 115196 1 X|X|X] XX
BHO0115AS R_NLS DRUM 1157196 | X|{X|X|{X|X
_BHOO116AS B BH 3/196 X
BHO0122AS L DRUM 519 (XIX|X|X]|X
2 GEOTECH 115/196 X
L GEOTECH 115/196 X
L GEOTECH 115/196 X
GEOTECH __ BH 115/196 X
GEOTECH BHO00231AS GEOTECH 115/196 X
GEOTECH BHO00232AS GEOTECH 115/_136 X
GEOTECH _ BH00233AS GEOTECH 15/196 [ X
GEOTECH BPO0034AS REAL BP00035AS DRUM N9 | X|X{XIX|X
GEOTECH 4B_P(X)035AS DUP BP00034AS DRUM 115/196 IXiX|X|iX{X
GEOTECH BPO0036AS RNS DRUM 51196 | X{X[X]| XX
GEOTECH BHO00216AS GEOTECH 15/196 X
GEOTECH BHO00217AS GEOTECH 15/196 X
GEOTECH BHO00218AS GEOTECH 15/196 X
GEOTECH BHO00219AS GEOTECH 15/196 X
GEOTECH BHO00220AS GEOTECH 115/196 X
GEOTECH BHO00221AS GEOTECH 15/196 X
GEOTECH BHO00222AS GEQTECH 15/196 X
GEOTECH BHO00244AS BH 1 l.il_ng X
GEOTECH BPO00032AS DRUM 115/196 Z(_ XIX[X]X
GEOTECH BPO0033AS DRUM 115/196 | XIXIX]|X{X
GEOTECH BHOO185AS GEOTECH 115/196 X
56994 GEOTECH BHO00186AS CFOTECH 115/196 X
6994 GEOTECH BHO0187AS CEOTECH WELL 115/196 X
*6794 GEOTECH _ BH00! 88AS CEQOTECH WELL 115/196 \
56994 GEOTECH BHO0189AS ( FOTECH WELL 115/196 X
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Table 2-6 (Continued)

T™1S Completion
Locauon Program | Sample Number | QC Code| QCParmer | Sample Type Type HSS Analvses Requested
= |F
% -1 o~
{HEEHEAE
G S Slals )
56994 GEOTECH ___BHOOIS0AS . REAL G N L X
56994 GEOTECH _BHOO191AS REAL GEOTECH __ WELL ___115/196 X
56994 GEOTECH _ BPOOOI3AS REAL DRUM WELL 115196 | X[ X|X|X|X
57094 GEOTECH _ BHOO138AS REAL GEOTECH __ WELL ___115/196 X
57094 GEOTECH __BHOOI39AS REAL GEOTECH _ WELL ___115/196 X
57094 GEOTECH _ BHOOI40AS REAL GEOTECH __ WELL ___ 115196 X
57094 GEOTECH _ BHOOI141AS REAL GEOTECH __ WELL ___[15/196 X
57094 GEOTECH _ BHOO142AS REAL GEOTECH __ WELL ___1185/196 X
57094 GEOTECH _ BHO0143AS REAL GEOTECH  WELL __ 115/196 X
57094 GEOTECH _ BHOO144AS REAL GEOTECH __ WELL ___118/196 X
57094 GEOTECH _ BHOO145AS REAL GEOTECH __ WELL ___115/196 X
57094 GEOTECH _BHOOI46AS REAL GEOTECH _ WELL ____115/196 X
57094 GEOTECH _BHO0I47AS _____REAL BHO0I48AS ___ DRUM WELL _115/196 | X|X[X|X|X
57094 GEOTECH _BHOOI48AS_____ DUP__BHO0147AS ____DRUM WELL 115/196 [X|X|X|X|X
57194 GEOTECH _ BHO0192AS REAL GEOTECH __ WELL 115196 X
57194 GEOTECH _ BHOO193AS REAL GEOTECH __ WELL ___115/196 X
57194 GEOTECH__ BHOO0194AS REAL GEOTECH __ WELL ___115/196 X
57194 GEOTECH _BHO0195AS REAL GEOTECH __ WELL 115196 X
57194 GEOTECH__ BHO0196AS REAL GEOTECH __ WELL ___115/19 X
57194 GEOTECH _BPOOO14AS REAL DRUM WELL 115196 |X|X|X| X|X
57194 GEOTECH _ BPOOOISAS REAL DRUM WELL 11519 |X[X|X[X[X
57194 GEOTECH__ BPOOO16AS REAL DRUM __ WELL _1I519% [X[X|X|X|X
57194 GEOTECH__ BPOOOITAS _RNS DRUM WELL N9 _TXTX[X[X[X
57194 GEOTECH _ BPO0O18AS _RNS DRUM WELL 115196 [X[X[X[X[X
57194 GEOTECH__BP00029AS REAL DRUM WELL 11519 [X|X|X|X|X
57294 TREAT BHOO090AS REAL BH _BH 133
57794 TREAT BHOO091AS REAL DRUM BH 133 " TX[X
57394 GEOTECH _BHO0123AS REAL GEOTECH ___BH 115/196 X
57394 GEOTECH__ BHO0124AS REAL GEOTECH BH 115/196 X
57394 GEOTECH__ BHOO125AS REAL GEOTECH ___BH 115/196 X
57494 GEOTECH__ BHOD175AS REAL GEOTECH BH 115/196 X
157494 GEOTECH__ BHOO176AS REAL GEOTECH BH 157196 X
57494 GEOTECH__ BH00177AS REAL GEOTECH BH 5/196 X
57493 GEOTECH__ BPOOOO4AS REAL DRUM_____BH 113196 [X|X[X[X[X
57594 GW BHO0078AS REAL BH WELL 11519 |X|X]| [X|X
57594 GW BHO0079AS REAL BH WELL __ 115/196 X
57594 GW BHOO080AS — — REAL BH WELL ___115/196 X
57594 GW BHO0081AS REAL BH WELL __ 115/196 X
(57594 GW BHO0082AS REAL BH WELL 113196 [X[X] [X(X
57504 GW BHO0083AS REAL BH WELL __115/196 X
57594 GW BHOO084AS _REAL BH WELL _ 11519% | | |X
57594 GW BHO0085AS REAL DRUM __ WEIL 1§19 |X|X|X[X|X
157554 GW BHOO086AS REAL DRUM __ WEIL 115196 [XIXIX[X[X
{57554 GW BHOO087AS REAL BH WELL 115196 [X[X|X]X[X
57594 GW BHO0108AS RNS BH WELL __11519% |XIX
57594 GW BHOO117AS RNS DRUM____ WELL 115196 |X|X|X
57594 GW BHOO121AS “REAL DRUM WELL — 115/196_ | X|XIX| XX
57654 GEOTECH _ BHO0197AS REAL GEOTECH ___BH 157196 X
57694 GEOTECH__ BHOO198AS REAL GEOTECH BH 15/196 X
57694 GEOTECH__ BHOO199AS _REAL GEOTECH ___BH 1157196 X
57694 GEOTECH _ BHO0200AS REAL GEOTECH ___ BH 115/196 X
57694 GEOTECH _ BHO0201AS REAL GEOTECH BH 1157196 X
57694 GEOTECH _ BPOOO19AS REAL DRUM BH 1519 |X[X|X[X|X
57694 GEOTECH _ BP0O0022AS RNS DRUM_____ BH 11319 X XIX|X|X
57794 GEOTECH _ BHO0128AS REAL GEOTECH BH 115/196 X
57794 GEOTECH__ BHO0129AS REAL GEOTECH BH 1157196 X
57794 GEOTECH __BHO0130AS REAL GFOTECH BH 115/196 X
157794 GEOTECH _ BHOOI31AS REAL GEOTECH __BH 115/196 X
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Table 2-6 (Continued)

™IS Compleuon
Program | Sample Number | QC Code | QC Partner Sample Type Type [HSS Analvses Requested
7|5
VIES AR
JHEHEGE
] =
GW GWI0I141AS TIAS oW N TIee X X XX X[%
GW GW50142AS RNS GW MINI 115196 [X|X|X] X|X]X
GW “GWS0145AS TB GW MINI 1157196 X
GW __GWS0161AS REAL __GW50141AS GW MINI 115196 | X[ X[ X| X[ X|X
GW GWS0162AS 1B GW MINI 115/196
GW BHOG044AS REAL BH MINI 1157196 X
GW BHOO045AS BH MINT 115/196 X
| GW BHOO046AS BH MINI 1157196 X
79" GW_ —_ BHOOO47AS E BH MINI_~ 115196 [X|X]| [X|X
GW __BHOO06IAS”_  REAIL GEOTECH _ MINI __115/19 X
GW GWS0I01AS W MINT 1157196 | X|X|X| X|XIX
GW GWS0102AS GW30103AS GW MINI 115196 IXTX|X|X|X|X
GW GWS0103AS GWS0102AS_____ GW MINI 115196 | X]X]X]| X] X|X
GW GWS0108AS GW MINI 1157196 X
_GW__ BHO0062AS GEOTECH __ MINI 115/196 X
GW BHOO048AS BH MINI ___ 115/196 X
_GW BHO0049AS BH MINT 115/196 X
GW BHOO0S0AS BH MINI 11519% X]X] | X|X
GEOTECH _ BHO0223AS GEOTECH _ WELL ___115/196 X
GEOTECH _ BH00224AS GEOTECH _ WELL ___115/196 X
GEOTECH _ BHO0225AS GEOTECH __ WELL __ 115/196 X
GEOTECH _ BH00226AS GEOTECH — WELL __1i5/196 X
GEOTECH__ BHO00227AS GEOTECH ~WELL _ 115196 | | _ X
GEOTECH__BPOOO46AS DRUM WELL 1157196 | X[X|X| XX
BHOO0GSAS BH MINI 115/196 X
BHOO0G6AS BH MINI 1157196 X
BHOOOG7AS BH MINI 1s19% | | |1X
BHOO0GSAS BH MINT 115/19 [X|X| |X|X
BHO0069AS BH MINT 115/196 X
BHO0070AS BH MINI 115/196 X
BHOOOTIAS BH MINI 115/196_[X
BHOO063AS GEOTECH ___MINI 115/196 X
GW30104AS GW MINT 115196 [XIX|X|X|X]X
GWS0109AS GW MINI 115/196 X
BHODOSTAS BH MINI 115/196 X
BHO0052AS BH MINI 115196 TX|X| [X|X
BHO00S3AS BH MINI 115196 | 11X
BHO0034AS BH MINT 115196 1X|X| | X|X
BHO0106AS BH MINT 115196 | XTX[X| XX
BH BH 133 TXIX] [X[X
GEOTECH BH 1157196 X
GEOTECH BH 15/196 X
GEOTECH BH 157196 X
GEOTECH BH ___ 115/196 X
DRUM BH __1i5196 |X|X|X[X|X
DRUM BH 115196 [XIX|X|X|X
GEOTECH _ BPOG030AS DRUM 57196 X
GEOTECH _ BHO0238AS 157196 X
GEOTECH __BHO0239AS 115/196 X
GEOTECH _ BHO0240AS _REJ 1157196 X
GEOTECH _ BHOO241AS REAL GEOTECH 115/196 X
GEOTECH _ BHO0242AS REAL GEOTECH 1157196 X
GEOTECH __ BPO0039AS REAL _ BPOOO4OAS DRUM 115/19% [X[X[X|X]|X
GEOTECH _ BPOOO40AS DUP___BPOO039AS DRUM 115196 [XTX|X|X[X
GEOTECH___BPOU041AS RNS DRUM 115196 [X|X|X|X|X
GEO BPO0052AS 18 _ DRLM 115/196
BHOOI70AS _ REAL CEOTICH 115/196 X
BHOO171AS REAL (TOTFCH 115/196 X
ey RS
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Table 2-6 (Continued)

™IS Completon
Locauon Program | Sampie Number { QC Code | QCUParmer | Sampie Type Type IHSS Analyses Requested
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= El<|2|212]|2
HEEHEAE
39 04 GEOIECH . BHOOIT2A CEOTEC WL e 1 | X
59254 GEQOTECH _ BHO0173AS REAL GEOTECH _ WELL 115/196 X
59294 GEOTECH _ BPOOOO3AS REAL DRUM WELL 115196 | X| X| X| X| X
59494 GW BHOO149AS RNS BH BH 1157196 |XIX|X| X| X
59494 GW BHOO150AS _REAL BH BH 115/196 X
59494 GW BHOO151AS REAL BH BH____115/196 X
59494 GW BHOO152AS REAL BH “BH_ 115196 |X|1X] | XX
59494 GW BHO0153AS REAL BH BH 115/196 X
59494 GW BHOO154AS REAL BH BH 1s/19%6 | | [X
59494 GW BHOO155AS _REAL BH BH_ 1157196 | X|X]| | XX
59494 GW BHO0156AS _REAL BH BH_ 115/196 X
59494 GW_ BHO0157AS _REAL BH BH 115/196 X
59494 GW_ BHOO158AS REAL BH BH 115/196 X
59494 GW BHO0159A8 REAL BHOD160AS BH BH 11519 |X|[X| [X|X
59494 GW BHO0160AS __DUP___BHOD139AS BH BH 1157196 | X|X] |X|X
59494 GW BHO0165AS TB BH BH 1157196 X
59594 GEOTECH _ BHOO132AS REAL GEOTECH __ WELL 115/196 X
59594 GEOTECH _ BHOO133AS REAL GEOTECH ___ WELL 115/196 X
59594 GEOTECH _ BHOOI35AS _REAL GEOTECH __ WELL 115/196 X
59594 GEOTECH _ BHOO136AS REAL GEOTECH __ WELL 115/196 X
59594 GEOTECH _ BHO0137AS REAL GEOTECH __ WELL 115/196 X
59594 GEOTECH _ BPOOOOIAS REAL DRUM WELL 115/196 X
59594 GEOTECH _ BPOO0OZAS REAL DRUM WELL 115/196 X
59504 GEOTECH _ BPOOOOGAS REAL DRUM WELL 115/196 X
59594 GEOTECH __ BPOOO37AS _REAL DRUM WELL 1157196 X
59594 GEOTECH _ BPODO38AS RNS DRUM WELL 115/196 X
59694 GEOTECH  BHO0211AS REAL GEOTECH  WELL 115/196 X
59694 GEOTECH  BHO0212AS REAL GEOTECH __ WELL 115/196 X
59694 GEOTECH  BHOO0213AS REAL GEOTECH _ WELL 115/196 X
59694 GEOTECH  BHO0214AS REAL GEOTECH _ WELL 115/196 X
59694 GEOTECH _ BHO0215AS REAL GEOTECH __ WELL 115/196 X
(59694 GEOTECH _ BPOO028AS REAL DRUM WELL 115719 | X|XIX|X]|X
59694 GEOTECH _ BPOOO31AS RNS DRUM __ WELL 115/196 | X| X
59794 GEOTECH _ BHOO178AS REAL GEOTECH _ WELL 115/196 X
59794 GEOTECH BHOO179AS REAL GEOTECH _ WELL 115/196 X
59794 GEOTECH _ BHOO180AS REAL GEOTECH _ WELL 115/196 N X
59794 GEOTECH __BPOOODSAS _REAL DRUM WELL 115/196 | X|X{X|X|X
/59894 GW BHO0161AS REAL BH WELL 115/196 X
59894 GW BHO0162AS _REAL BH WELL 1157196 1X|X] |X|X
59894 GW BHOO163AS RNS _BH WELL 115196 |X|X|X] X|X
59894 GW BHOO164AS REAL DRUM WELL 115196 |X|X|X| X| X
59804 GW_ BHOO166AS T8 BH WELL 115/196 X
59894 GW_ BPOOOO7AS REAL DRUM WELL 1157196 | X|X|X|X|X
59894 GW BPO0010AS __FB DRUM WELL 115/196 X
59894 GW BPO0011AS REAL DRUM WELL 115/196 | X X|X
59804 GW_ _BPO00I2AS REAL DRUM WELL 1157196 | X|X|X
59894 GW BPOO020AS 1B DRUM WELL 1157196 X
59994 TDEM BHOO088AS REAL BH BH 133 | X|X|X|X|X
60094 TDEM BHOO089AS REAL BH BH 133 XX
71194 GEOTECH _ BHOO182AS REAL CEOTECH _ WHLL 115/196 X
71194 GEOTECH _ BHOO183AS REAL CEOTECH __ WELL 115/196 X
71194 GEOTECH _ BHOO0184AS REAL GEOTECH _ WELL 115/196 X
71194 GEOTECH _ BPOOOOBAS REAL DRUM WELL 115196 |X|X|X|X[X
71194 GEOTECH _ BPOOOO9AS REAL DRUM WELL 115196 | X|X|X|X]X
71194 GEOTECH _BPOOO?1AS REAL DRUM WELL 115196 |X|X|X]| X|X
71194 GEOTECH _ BPO0025AS REAL DRUM ___WHLL 115196 | X|X|X] X|X
71294 GEOTECH _ BHO0204AS REAL (L OTECH BH 115/196 ~
71 94 GEOTECH _ BHOO205AS REAL (T OTI CH BH 115/196 X
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Table 2-6 (Continued)

™IS Completion
Locauon Program | Sample Number | QC Code | QCPartner | Sample Tvpe Type HSS Analyses Requestad
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71 04 GEOIECH  BHOO206AS . REAL . GEOTECH . BH 1157196 | X
71794 GEOTECH BHO00207AS REAL GEOTECH BH 115/196 X
71794 GEOTECH BHO00208AS REAL GEOTECH BH 115/196 X
71294 GEOTECH  BHO00209AS REAL GEOTECH BH 115/196 X
71294 GEOTECH _ BHOO? 10AS REAL GEOTECH BH 115/196 X
71294 GEOTECH  BPOD026AS REAL DRUM BH 115196 {XIXIX|X]|X
71794 GEOTECH BP00027AS RNS DRUM BH 115/196 | XIX{X{X[X
71394 GW BH00245AS REAL GEOTECH BH 133 X]
71494 GEOTECH BHO00243AS REAL GEOTECH WELL 115/196 X
71494 GEOTECH  BPO0042AS REAL BP00043AS DRUM WELL 115/196 {X|XIX|X|X
71494 GEOTECH  BP00043AS _DUP__ BPQO042AS DRUM WELL 115/196 (X{XIX[X{X
71494 GEOTECH _ BPOOO44AS REAL DRUM WELL 115196 IXiXIX|X[X
71494 GEOTECH _ BPO0045AS REAL DRUM WELL 115/196 {X|X|{X[X|X
71494 GEOTECH __ BPODO47AS RNS DRUM WELL 115196 | X|X|X] X] X
71494 GEOTECH BPO0O048AS REAL BP00049AS DRUM WELL 115196 [XIX|X{X][X
71494 GEOTECH BPO0OO49AS DUP  BPOO048AS DRUM WELL 115/196 [ X|X[XiIX[X
71494 GEOTECH BPO00SOAS RNS DRUM WELL 115/196 {X]XiIX] XX
71494 GEOTECH BPOO05S1AS TB DRUM WELL 115/196 X
S$S133194  SS SSO00001AS REAL SS SS 115/196 | X
$5133294 SS SS00002AS REAL SS SS 115196 | X
S$5133394  SS SS00003AS REAL SS SS 115/196 {X
58133494  SS SSO0004AS SS SS 115/196 | X
$S133594 SS SSO0005AS REAL SS SS 115/196 | X
[SS133694 sS SSO00006AS REAL SS SS 115196 (X
ISS133794 _ SS SS00007AS REAL SS $S 115/196 | X
S$S133894 SS SSO0008AS REAL  SS00009AS S SS 115/196 | X
%8133894 SS SS00009AS DUP _ SS00008AS SS SS 115/196 | X
$S133894 SS SS00010AS RNS SS SS 115/196 | X
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Table27
Summary Statistics for Total Metals from Groundwater Samples

Consttuent OUS or | Number | Rangeof | Percent Range of Range of Mean** Standard
Background of Reporting | Detection] Non-detected Detected Concentraton | Dewviation*
(COCs are Data Sampies | Limits (ug/l) Concentratons | Concentrahons (ugh)
BoldAtalic) (ug/) (ug/l
Total Concentrations
Aluminum Background 149 18 -- 200 8128 226 200 268 -- 63 900 349555 775870
IHSS 115 11 11--200 100 NA 129 75 -- 42 800 12623 35 1701988
IHSS 133 4 11--26 100 N/A 47 -- 103 000 45786 75 42733 07
Pre-TM15 17 18--200 | 8824 _200 1,100--357,000 | 6618618 | 9971960
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 46,224 03 -32%
Antimony Background 141 17--60 16 31 7--70 71--866 16 37 1119
IHSS 115 13 2--60 15 1--30 135-137 2022 17N
JHSS 133 4 2 13 0 1--65 N/A 490 263
Pre-TM15 16 17 60 125 27 80 392-408 25 44 8 69
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 2089 10%
Arsenic Background 138 07-10000] 1159 07 10 08-30 183 176
IHSS 115 13 1 10 38 15--273 23-12 832 725
IHSS 133 3 1 3 33 07--47 286 267 2
Pre-TM15 17 2-10 64 71 3 10 11-133 § 60 __ 298
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 8 41 14%
Barium Background| 149 21 200 ar 21 100 -- 200 259 - 752 10613 69 40
IHSS 115 13 04-200 100 NA 371 --645 32293 22095
IHSS 133 4 04-12 100 NA 137 - 619 364 50 197 6
Pre-TM15 17 16 - 200 100 N/A 237 -- 3,040 873 95 872 28
Mean of QU § Data and Percent Change from Pre-TM15 Mean 603.33 -31%
Beryllium Background| 148 06-5 743 08-5 07--48 105 ].74
IHSS 115 13 02-5 46 05-~-25 02126 201 079
IHSS 133 3 02--1 100 NA 22~-67 407 235
Pre-TM15 17 1-5 64 71 1-5 155-204 638 8 01
Mean of OU § Data and Percent Change from Pre-TM15 Mean — 448 30%
Cadmium Background 148 23--5 1149 1--111 11-78 152 107
IHSS 115 13 16-5 15 08-25 2149 233 094
IHSS 133 4 16--3 0 08-15 N/A 120 036
Pre-TM15 17 2-5 17 65 2 S 42--82 271 198
Mean of OU S Data and Percent Change from Pre-TM15 Mean -- 239 12%
Calcum Background| 149 |174-5000| 100 NA 156950186000 5503023 3166778
IHSS 115 13 34--5000 100 NA 43 800 - 237500| 10091538 56 451 10
IHSS 133 4 34-20 100 NA 48 100 - 61 500 53 825 00 6148 92
Pre-TM15 17 149 -- 5,000 100 N/A 53,200 -413.000] 117,244 10 84 416 57
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 103,539 70 12%
Cesium Background 142 500--1000] 10S6 21000 30 - 90 151 81 200 34
IHSS 115 13 20 -1 000 0 10 -- 500 NA 287 29 239 61
IHSS 133 4 22-79 0 215--385 NA 3183 754
Pre-TM15 17 13 - 1,000 17 65 32 - 1 000 13 - 40 285 71 21593
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean-- 268 48 10%
Chromium Background 148 2-10 4138 2 149 21--729 1230 6077
IHSS 115 13 18-10 31 09-355 28-521 18 82 1725
IHSS 133 4 18-3 75 1§ 386-~110 47 83 4528
Pre-TM15 17 3--10 70 59 5 10 93442 84 34 126 03
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 54 97 385%
Cobalt Background 148 27--50 13 51 2 50 32--394 756 969
IHSS 115 12 14--50 58 4--25 54--245 1863 756
1HSS 133 4 147 75 35 154--348 1767 129
Pre-TM15 17 4 -- 50 70 59 6 50 56 - 161 4213 4117
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 3082 7%
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Table 2 7 (Continued)

Constituent OUS or | Number | Rangeof | Percent Range of Range of Mean* Standard
Background of Reporting | Detection| Non-detected Detected Concentraton | Deviation*™
{COCs are Data Samples | Limits (ug/) Concentrations Concentrations (ugh)
Bold/italic) (ug/l) (ug/)
Copper Background 148 2 25 54 05 2 775 1 108 943 1112
IHSS 115 13 11 25 48 72 448 25--124 41 20 4053
IHSS 133 4 11 3 75 54 263--75 34 43 2925
Pre-TM15 17 2 25 82 35 25 1115 420 101 11 128 86
Mean of OU S Data and Percent Change from Pre-TM15 Mean -- 7036 30%
lron Background 149 47 100 9329 118--449 65 -- 97 000 390627 968112
IHSS 115 13 2 100 100 NA 276 8-- 71 800 25 207 33 27 23494
{HSS 133 4 2--73 75 141 36 200 -- 110 000 47 436 25 45802 §
Pre-TM15 17 5--100 88 24 100 3,190 -- 418,000 90,870 00 114 363 70
Mean of OU § Data and Percent Change from Pre-TM1S Mean - 60,663 71 33%
Lead Background 141 08--3000| 6312 1 5 1--5250 357 553
IHSS 115 13 09--3 62 18§ 13-~-747 2404 2788
IHSS 133 4 09-2 50 0451 135--341 1226 1576
P o-TM15 17 1--5 88 24 5 12--240 5472 69 08
Mean of QU S Data and Percent Change from Pre-TM1S Mean - 37 99 31%
Lithium Background 149 2 100 7718 315--100 11--2668 3325 48 46
IHSS 115 12 1 100 58 56-50 152--1815 55 22 4871
IHSS 133 4 1--14 100 NA 237758 4223 2315
Pre-TM15 17 2 100 8235 17 - 30 5 -- 308 7372 96 52
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 6318 14%
Magnesium | Background 149 | 296--5000| 9799 5 000 2 465 -- 47 900 10 330 61 794320
IHSS 115 13 12 -- 5000 100 NA 9 506 -- 68 800 2370808 15 768 02
IHSS 133 4 12--37 100 NA 14 500 -~ 26 800 18 875 00 5517 47
Pre-TM15 17 | 455000 | 100 NA 14200 113.000] 3469412 | 27.16976
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 28,608 87 18%
Manganese | Background 149 115 906 1 15 18-1950 9217 187 34
IHSS 115 13 0515 100 NA 1845 -- 3260 1325 64 122408
IHSS 133 4 05--1 75 57 417 -1 120 604 18 493 99
Pre-TM15 17 1--15 100 NA 14 - 13,700 2,847 89 323299
Mean of OU 5 Data and Percent Change from Pre-TM1S Mean - 2,001 89 30%
Mercury Background 148 02 203 02-022 021--027 010 002
IHSS 115 13 02 23 ot 02--082 017 020
IHSS 133 4 02 0 0t NA ot0 0
Pre-TM15 17 02 2041 02 0243 042 074
Mean of OU § Data and Percent Change from Pre-TM15 Mean - 029 32%
Molybdenum | Background| 150 35200 28 2 200 22--805 2384 3957
IHSS 115 13 25-200 8 6 -- 100 52 56 88 48 37
{HSS 133 3 25--3 33 5-88 35 577 273
Pre-TM15 17 7 -- 200 17 65 11 - 200 111--18 46 35 48 38
Mean of OU 5 Data and Percent Change from Pre-TM15S Mean -- 46 88 1%
Nickel Background 148 11-40 28 08 2--40 21334 1248 2844
IHSS 115 13 37-40 54 185--20 205 41 275 1117
IHSS 133 4 37-12 75 8 257755 3406 29 44
Pre-TM15 17 10-40 | 8235 11 -- 40 1363130 8217 9259
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 54 17 34%
Potass um Background 150 875--5000| 7667 289 - 5 000 243--8370 173024 117783
IHSS 115 13 380 -- 5 000 62 2500 1190 -~ 11 500 491231 367945
IHSS 133 4 360 -- 680 100 NA 1450~ 13700 6 800 00 5086 98
Pre-TM15 17 640--5000] 8235 5 000 3 670 - 49,700 11 681 76 13 052 86
Mean of OU § Data and Percent Change from Pre-TM1S Mean-- 8,819 12 7%
Selenium Background| 146 14-5 2345 15 105 - 456 764 41 84
IHSS 115 13 2 5 8 1 68 83 325 227
IHSS 133 4 2-3 0 1 43 NA 190 161
Pre-TM15 16 2--5 25 2 5 471268 1063 30 87
Mean of OU 5 Data and Perce t Cha ge from Pre-TM15 Mean (X.[] Y
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Table 2 7 (Continued)

Constituent QUS or | Number | Rangeof | Percent Range of Range of Mean™ Standard
Background of Reporting | Detection| Non-detected Detected Concentration | Deviation** .
(COCs are Data Samples | Lumuts (ug/) Concentrations Concentrations {ug/l)
Bold/italic) (ug/ly {ugh)
Silicon Background a4 14 1000 100 NA 131 -- 116 000 16 575 34 15 401 00
IHSS 115 13 9 100 100 NA 4770 -- 87 500 32034 23 28 048 25
IHSS 133 4 9 120 100 NA 8 050 -- 140 000 80 287 50 54614 05
Pre-TM15 17 13 100 100 NA 7 130 - 354 000 79,041 47 B7 784 49
Mean of OU S Data and Percent Change from Pre-TM15 Mean .- 81,214 71 23%
Silver Background 147 21--10 68 2--10 21-48 215 162
IHSS 115 12 2 10 17 1 5 82-112 470 287
IHSS 133 4 2 4 0 1 2 NA 125 0s
Pre-TM15 17 3 10 23 53 3--10 36--532 735 1227
Mean of QU 5 Data and Percent Change from Pre-TM15 Mean 5 68 23%
Sodium Background 149 | 283 5000} 9866 5000 4 300 -- 194 000 30 081 85 40019 71
IHSS 115 13 10 5000 100 NA 9 760 - 184 000 42 593 08 50 373 11
IHSS 133 4 10 23 100 N/A 34 900 -- 47 100 398 725 00 5251 27
Pre-TM15 17 55 5000 100 N/A 13,600 -- 120 000 38 650 00 2587896
Mean of OU § Data and Percent Change from Pre-TM15 Mean -- 40,204 12 4%
Strontium Background 146 08 200 8973 200 581--1770 31302 27075
IHSS 115 12 02 200 100 N/A 232 -1 485 585 17 37058
IHSS 133 4 02--1 100 NA 367 - 478 42075 5405
Pre-TM15 17 1200 100 N/A 344 - 2575 789 97 52138
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 87074 15%
Thallium Background| 146 01--10 822 09--10 1-13 158 179
IHSS 115 13 1--100 8 05--275 38 558 680
IHSS 133 4 1 42 0 05-21 NA 128 068
Pre-TM15 17 2--10 5 88 3 10 13 3 05 170
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean -- 381 28%
Tin Background 149 5--200 805 94 200 145 - 531 30 68 36 52
IHSS 115 12 88 - 200 8 445 100 403 66 10 42 96
IHSS 133 4 89--24 75 445 15~-297 1834 1107
Pre-TM15 17 18 -- 200 3529 28 ~ 200 36 4 - 300 88 91 64 34
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 72.08 18%
Vanadium Background 149 3--50 7114 2--50 22--1687 14 48 1872
IHSS 115 13 15--50 62 25 36-939 4358 2995
{HSS 133 4 15--3 75 15 604 - 183 80 48 7564
Pre-TM15 17 3--50 76 47 4 50 19 85 -- 674 150 03 201 57
Mean of OU S Data and Percent Change from Pre-TM15 Mean 101 15 -33%
Zinc Background 149 17--20 7718 42368 59 ~498 3585 5033
IHSS 115 12 1--20 92 198 1275 - 261 8183 8493
IHSS 133 4 1--2 75 181 754180 87 483 67 45
Pre-TM15 17 3--20 8235 20 378--982 24877 288 25
Mean of OU § Data and Percent Change from Pre-TM15 Mean 168 51 2%
Notes QU 5 data where

IHSS 115 refers to groundwater sampies obtained at IHSS 115 for the groundwater momtonng program as detailed in TM15
IHSS 133 refers to groundwater sampies obtained at IHSS 133 for the groundwater morstonng program as detaded in TM15

Pre-TM15 refers to samples collected within OU 5 prior to January 1994
Mean and Standard Deviation are caiculated assuming data are normally distnibuted
N/A = not applicable

ugh

micrograms per hiter
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Table 2-8
Summary Statistics for Dissoived Data from Groundwater Samples

C nstt ent CuUs or Number Range of Percent R nge of Aange of Mean St ndard
Background of Reportng Detection N -getected Detected Concentration Oevaton
(COCs are Data Samples Limets (ugrl) Concentrations Concentrations {ug)
8 id/itali ) {ugfl) {ugh)
Dissoived Concentrations
Alumi m Background 248 10 200 68 15 5 200 51 8610 105 38 595 50
IHSS 115 25 88 200 A 43 2915 26 4900 43788 123198
IHSS 133 9 86 200 9 43 100 NA 5779 5008
Pre-TM15 14 18 200 2143 24 200 242 317 4324 778
Mean cf CU 5 Data and Percent Change from Pre-TM15 Mean 28150 402%
Antimony Background 248 005 60 2823 6 60 78 541 1500 995
IHSS 115 25 2 60 12 55 %0 38 N9 2748 131
IHSS 133 9 11 &0 0 55 30 NA 1933 1265
Pre-TM15 14 17 60 7 4 27 60 394 2317 808
Mean oi OU 5 Data and Percent Change from Pre-TM15 Mean U0 7%
Arsenc Background 220 08 10 5 o8 10 1 15 181 184
IHSS 115 27 1 10 59 07 5§ 13 93 3% 196
IHSS 133 8 1 10 13 07 5 1 29 222
Pre-TMIS 14 2 10 42 06 2 10 28 805 396 255
Mean of OU 5 Data and Percent Change from Pre-TM1S Mean ~ 381 4%
Barium Background 256 002 200 8438 40 200 236 203 8330 343
1HSS 115 25 06 200 100 NA 16 75 - 457 198 49 121268
IHSS 133 8 08 200 100 NA 615145 11380 Ny
Pre-TM15 14 16 200 100 NA 108 647 242 18 150 33
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 198 03 19%
Beryllium Background 212 02 5 236 03 § 084 095 082
IHSS 115 26 02-5 77 0t 25 049058 179 09
IHSS 133 8 02 § 0 01 25 NA 140 119
Pre-TM15 14 1 5 0 1 § NA NA NA
Mean of OU 5 Oata and Percent Change from Pre-TM 15 Mean - 13 NA
Cadmum Background 240 01 § 1333 15 1 88 158 099
IHSS 11§ 25 2 5 4 1 25 31 2% 051
IHSS 133 8 25 0 1 25 NA 181 075
Pre-TM15 14 2 5 0 2 5 N_IlA NA NA
Mean of OU 5 Data and Percent from Pre-TM15 Mean — 183 NA
Caicum Background 257 157 5000 100 NA 1700 184 000 55,205.54 261270
IHSS 115 5 7 5000 100 NA 31000 -- 235,500 98,824 00 54032 81
IHSS 133 8 6 5000 100 NA 25,500 -- 72 900 4385000 14476 38
Pre-TM15 14 29 5000 100 NA 43,300 156,000 79,292 86 3551455
Mean of OU 5 Data and Percemt Change from Pre-TM15 Mean - 83,640 84 5%
Cesum Background 212 5 2500 896 2 2500 30 400 185 41 23992
IHSS 115 28 20 1000 0 10 500 NA 393 42 198 81
IHSS 133 9 43 1000 0 215 500 NA 0173 24702
Pra-TM15 14 13__1000 714 131000 14 2225 1382
Mean of OU 5 Data and Percent from Pre-TM15 Mean - 340.12 25%
Chromium Background 250 2 10 2 1 136 22 2 440 187
IHSS 115 2 2 10 0 1 113 NA 465 247
IHSS 133 8 2 10 0 1t 5 NA 300 214
Pre-TM1S 14 3 10 0 3 10 NA NA NA
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 302 NA
Cobalt Background 231 002--50 952 2 50 2 95 808 853
IHSS 11§ 1] 2 S0 28 1% 34 133 1717 998
4SS 133 9 2 50 11 1 25 51 1218 1223
Pre-TM15 14 4 50 14 29 5 50 57 111 1145 1072
Mean of OL 5 Data ang Percent Change from Pre-TM15 Mean 14.87 2%
Copper Background 250 2 25 284 1 685 13 1178 574 1268
iHSS 115 28 16 25 115 t 428 3t 129 1075 850
IHSS 133 9 16 28 11 ne a7 23 109 138
Pre-TM1S 14 2 25 0 2 25 NA NA NA
Mean of OUS_ata and Pere t “a ge irom Pre-TM1S Meen — 774 NA
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Table 2-8 (Continued)

Constuent ous or Number Ra ge of Parcent Range of Range of Mean Standard
Background of Reporting Detection Non-detected Detected Concenraton Deviation
(COCs are Data Samples Limts (ugl) Concentrations Concentrations (ugh) .
Bold/tel'e) { gl lug)
Iro Background 256 47 100 625 2 11085 28 870 86 61 55479
IHSS 115 27 18 100 852 3 167 327 29000 692468 10872 10
IHSS 133 9 18 100 78 09 68 21 628 161.23 208 91
Pre-TM15 14 5 100 78 57 5 457 247 34,900 B‘MBO 10 489.84
Mean of QU 5 Data and Percent Change from Pre-TM15 Mean - 8106 68 2%
Lead Background 251 08 20 1474 04 57 08 64 154 478
IHSS 115 26 09-5 77 045 25 4657 189 115
IHSS 133 8 09-5 13 045 25 092 135 097
Pro-TM15 14 1 3 0 1 3 NA N/A NA
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 128 NA
Lithium Background 250 2 100 704 1 100 12 250 k<R 7] 54 22
1HSS 115 24 1 100 208 1 50 125 172 4728 3404
IHSS 133 8 1 100 50 50 106 20 3154 1997
Pre-TM15 14 2 100 3571 17 100 42 0 14 98 1190
Mean of OU 5 Data and Parcent C from Pre-TM15 Mean N 132%
Magnesium Background 254 01 5000 96.08 285 5000 2355 462300 1001578 8302.90
1HSS 115 25 12 5000 100 NA 8 660 -- 68 900 20 942 80 1331892
IHSS 133 9 12 5000 83 2500 8090~ 17 000 988778 3903.61
Pre-TM15 14 45 5000 100 NA 10,100 - 22 200 15 307 14 4 005.23
Mean of QU 5 Data and Percent Change from Pre-TM15 Mean 17 220.28 13%
Manganese Background 56 1 15 60 16 1 43 1 94 094 8798
1HSS 115 kL) 0815 100 NA 74 3530 112275 126652
{HSS 133 8 06--15 100 NA 13 843 23193 35863
Pre-TM15 14 1 15 92 88 2 288 10500 23107 275095
Mean of OU 5 Data and Percent Changs from Pre-TM15 Mean 1,347 04 43%
Mercury Background 207 002 02 242 01 024 02 069 01t 008
1HSS 115 24 0.2 0 01 NA 010 000
IHSS 133 9 02 0 01 NA 010 0
Pre-TM15 14 02 0 02 NA NA NA
Mean of OU 5 Data and Percent C fram Pre-TM15 Mean 007 NA
Molybde um Background 241 35 200 2863 2 200 2 114 1918 3402
IHSS 115 L 3 200 4 32 100 48 748 4089
IHSS 133 9 3 200 1" 15 100 122 57 81 50 12
Pre-TM15 14 7 200 0 11200 NA NA NA
Mean of QU 5 Data and Percent Change trom Pre-TM1S Mean §1.20 NA
Nickei Background 238 002 40 203 2 40 2 %8 848 689
1HSS 115 28 41 40 308 25 20 59 648 1795 1182
HSS 133 8 4140 25 205 20 48 877 2318 3054
Pre-TM1S 14 10 -- 40 0 10 40 NA NA NA
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean -- 13 88 NA
Potassium Background 253 002 5000 1787 20 5000 170-8 110 134650 107802
IHSS 115 26 363 -~ 5 000 50 2500 7810 783 -- 6 550 ATUTI 220248
IHSS 133 8 3815000 50 2500 992~ 1540 187900 87989
Pre-TM15 14 640 - 5 000 92 86 776 8136110 _2f397 07 1606 88
Mean of OU 5 Data ang Percent Cha ge from Pre-TM15 Mean -~ 3,029.87 20%
Selenium Background 220 12 10 2864 15 1 607 8.29 44 80
I4SS 115 a 2 5 11 1 655 32-52 219 131
iHSS 133 8 25 13 1t 25 3.2 208 084
Pre-TM15 14 2 5 14 29 2 5 15-23 152 064
Mean of OU 5 D ta and Percent Change from Pre-TM15 Mean — 1908 0%
Siver Background 238 2 5 1992 2 10 24 13600 80.29 885 11
IHSS 115 24 2 10 42 1 5 38 41 145
IHSS 133 8 2 10 0 15 NA 308 207
Pre-TM1S 14 3 10 0 3 0 NA NA NA
Mean of OUS _ata ana Parce t Change irom Pre-TM1S Mean — 2608 NA
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Table 2-8 (Continued)

Constrtuent Us or Number Range of Percent Range of Range of Mean Standard
Background of Reporting Detection Non-detected Detected Concentration Deviation
(COCs are Data Samples Limts (ugl) Concentrations Concentrations { 9
Bold/talic) (ugf) {ugh)
Sodium packground 255 10 5000 9882 10 5000 4060 252000 3188746 43627 69
HSS 115 26 10 5000 962 2500 7440 192 000 4923 12564
HSS 133 8 10 5000 100 NA 16000 71900 36,975 00 16874 13
Pre-TM15 14 §5 5,000 100 N/A 12 400 44 000 28,057 14 10 540 03
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 30817 18% .
Stront um Background 253 a7 200 9289 100 1000 5105 7930 35176 564 63 '
4SS 115 2 03 200 100 NA 2255 1480 60035 U045 !
HSS 133 8 03 200 100 NA 175--419 297 88 8769 [
Pre-TM15 14 1 200 100 NA 280-- 754 475.29 157 06
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean - 500 80 %
Thalkum Bacxground 214 01 200 514 06 10 1t 328 350 234
'HSS 115 26 110 77 05 715 39-41 o 160
'HSS 133 9 t 10 0 05 5 NA KL} 195
Pre-TM15 14 2 10 0 3 10 NA NA N/A
MomotousommdeChMmmPn-TMﬁMm— 280 NA
Tin Background 238 01 1000 2881 2 200 107 8830 8855 574 12
IHSS 115 25 73 200 4 365 100 262 naAn 794
'HSS 133 9 73 200 0 365 100 NA 5776 501
Pra-TM15 13 18 200 769 28 200 297 48 60 42 49
Mean of OUSC t mdemChanggfrunPn—NlSM.m 88 04 ™
V nad um Background 249 12 50 5382 1 50 205 196 72 800
HSS 115 7 1450 1 1 25 19 129 1765 1079
IHSS 133 9 14--50 1 07 25 2 1441 1258
Pra-TM15 14 3 50 714 4 50 (1] 10 76 1107
Mean of OU $ Data and Percent Change from Pre-TM15 Mean 18 14 41%
Zinc Background 256 17 20 67 19 11 487 13 137 1333 1788
IHSS 115 26 1 2 731 1 10 34 697 1864 16 14
'HSS 133 9 1 2 78 44 14 41 238 1244 718
Pre-TM15 14 3 20 42 88 3 20 29 488 8.38 1156
MdOUSDmumChﬂummtsm 14 §7 74%

Notes OU 5 data wnere
IHSS 115 refers to groundwater samples obtaned at IHSS 115 for the groundwater monrtonng program aa detaided n TM1S
IHSS 133 rafers to groundwater samples oblaned at IHSS 133 for the grounawater monrtorng program as detaded in TM1S
Pre-TM15 efers to sampies coliected withn OU 5 prior to January 1904
Mean and Standand Devation are caiculated assurming data are normelly distnbuted
ug/l  micrograms pet iter NA  not apphcable.
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Table2 9
Summary Statistics for Radionuclide Data from Groundwater Samples

Constituent ous or Number Range of Mean Standard
(COCs are Background of Activities Activity Dewiation
Bold/italic) Data Sampies {(pC) (pCi)
Total Activities
Americium 241 Background 183 0007--01 0008 001
IHSS 115 27 0--006 0 01 001
IHSS 133 6 0 -001 000 0
Pre-TM15 15 0007--02 003 005
Mean of OU § Data and Percent Change from Pre-TM15 Mean - 002 -50%
Plutorvum 238 Background 15 0001--003 0003 001
IHSS 115 20 001-003 000 0 o1
IHSS 133 5 0 000 0
Pre-TM15 2 0 005 -- 0 01 0 007 0
Mean of OU S Data and Percent Change from Pre-TM15 Mean 0 001 93%
Plutonium 235/240 Background 194 0006 - 022 0004 002
IHSS 118 26 0--034 003 007
IHSS 133 6 0--002 000 001
Pre-TM15 15 0003-~104 0 098 026
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 008 51%
Uranium 233/234 Background 35 0--164 15618 3875
IHSS 115 15 0-2872 733 79
IHSS 133 4 069~15 114 038
Pre-TM15 14 0 506 -- 49 9 667 1225
Mean of OU § Data and Percent Change from Pre-TM15 Mean 7.57 2%
Uranium 235 Background 35 002629 0617 138
IHSS 118 15 002--157 034 041
IHSS 133 4 001--007 004 004
Pre-TM15 14 00585--4 0 628 099
Mean of OU S Data and Percent Change from Pre-TM1S5 Mean 043 -32%
Uranium 238 Background 22 0--108 10 84 2773
IHSS 115 15 0--3074 783 979
IHSS 133 4 038--15 107 0 51
Pre-TM15 14 0399 --44 8 553 10 979
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 718 16%
Alpha Background 23 0351 362 43 497 94 28
{HSS 118 10 161--73 24 52 2318
IHSS 133 3 29 - 40 3437 55
Pre-TM15 14 81 1600 213278 408 8
Mean of OU 5 Data and Percent Change from Pre TM15 Mean 123 49 -42%
Beta Background 23 02-220 24 945 5334
IHSS 115 10 12565 2070 19 42
IHSS 133 3 24--4504 3235 1118
Pre-TM15 14 55-1300 158 102 332 38
Mean of QU 5 Data and Percent Change from Pre TM15 Mean 93.24 -41%
Cesium 137 Background 156 0594116 012 033
IHSS 115 1 06 06 060 N/A
Pre-TM15 1 038 038 N/A
Mean of QU 5 Data and Percent Change from Pre TM15 Mean 049 29%
e
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Table 2 9 (Continued)

Constituent QuUSs or Number Range of Mean Standard
(COCs are Background of Activities Activity Dewviation
Bold/italic) Data Samples (pC) (pCWA)
Radium 226 Background 6 0182--052 0355 013
IHSS 115 3 162-44 274 147
IHSS 133 3 058 17 113 056
Pre TM15 14 046--44 2 462 163
Mean of OU 5 Data and Percent Change from Pre TM15 Mean 2.30 6%
Strontium 89/90 Background 32 0286--112 0215 028
IHSS 115 5 0356--12 0819 040
IHSS 133 3 002--047 030 025
Pre TM15 8 048--15 0 587 062
Mean of OU S Data and Percent Change from Pre-TM15 Mean 080 5%
Tntium Background 84 240 39030 624 852 424675
IHSS 115 9 393 3222 162 869 89 60
IHSS 133 5 564--2706 134 08 13165
Pre-TM15 5 240 - 557 69 2062 328 26
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 11189 5526%
Dissolved Activities
Americium 241 Background 2 0003 --002 0011 0011
IHSS 115 3 00024 0002 0004
IHSS 133 3 0--001 000 0
Pre-TM15 9 0004 -- 0 02 0 004 0 006
Mean of OU 5 Data and Psrcent Change from Pre-TM15 Mean 0002 -48%
Plutonium 239/240 Background 1 0011 001 0011 N/A
IHSS 115 5 00093 0002 0 004
IHSS 133 3 0 000 0
Pre-TM15 9 0004--0 0 0 002
Mean of OU § Data and Percent Change from Pre-TM15 Mean 0 001 NA
Uranium 233/234 Background 207 0024 -- 1995 6914 25 439
IHSS 115 30 0015-- 15055 3131 3703
IHSS 133 8 019--139 060 047
Pre-TM15 19 0188--115 2701 2 928
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 283 3%
Uranium 235 Background 207 0037--48 0195 0635
IHSS 115 30 00038 - 0 848 0 151 0177
IHSS 133 8 002 028 008 011
Pre-TM15 19 0 006 -- 0 53 0162 0 162
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 014 11%
Uranium 238 Background 177 0038 1356 4832 17 673
IHSS 115 30 001t 27575 2810 5145
{HSS 133 8 016--359 104 114
Pre-TM15 19 01412 88 2 1087 2154
Mean of QU § Data and Percent Change from Pre-TM15 Mean 233 10%
Alpha Background 213 065--3127 8 354 32318
IHSS 115 25 0061 458 5182 8774
JHSS 133 8 022 138 087 044
Pre-TM15 19 Q0 27 5162 6 023
Mean of QU S Data and Percent Change from Pre TM15 Mean 451 13%




Table 2 9 (Continued)

Constituent ouUs or Number Range of Mean Standard .
(COCs are Background of Activities Activity Deviation
Bold/italic) Data Samples (pCi) (pCWY)
Beta Background 196 15--1359 4892 1223
IHSS 115 25 00096 -- 1945 4972 399
IHSS 133 8 035-269 162 086
Pre TM15 19 141 230 17 661 51 529
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 909 -49%
Cesium 137 Background 38 019--26 042 0525
IHSS 118 15 152--095 011 058
IHSS 133 4 0--071 026 032
Pre TM1§ 2 0--008 004 0 0587
Mean of OU 5 Data and Percent Change from Pre-TM15 Mean 013 230%
Radium 226 Background 36 00585--053 0258 om
{HSS 115 2 0 0245 -- 0 889 0457 0612
Pre-TM15 7 02--103 05 0279
Mean of OU § Data and Percent Change from Pre TM15 Mean 049 2%
Strontium 89/90 Background 180 0396-18 0338 0 306
IHSS 118 21 01131--22 0717 0491
IHSS 133 8 01--055 021 022
Pre-TM15 12 0201--183 0 603 0497
Mean of QU 5 Data and Percent Change from Pre-TM15 Mean 058 3%

Notes = QU 5 data where
IHSS 115 refers to groundwater samples obtained at IHSS 115 for the groundwater monitonng program

as detailed in TM15
IHSS 133 refers to groundwater samples obtained at iHSS 133 for the groundwater monitonng program .
as detailed in TM15
Pre-TM15 refers to samples collected wathun OU § prior to January 1994
= Mean and Standard Deviation are calculated assuming data are normally distnbuted
pCi/l = picocunes per liter N/A = not applicable
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Table 2 10
Summary of Detected Organic Compounds in Groundwater Samples

Number Range of Percent of Range of Range of Maximum

TM1S Program of Reporting Sampies Above Nondetected Detected Concantration
Chemical Samples Limns (ug/kg) Detection Limit Concentrations Concentrations Pre-TM15
(COCs are in Bold/Malics) ™15 | Pre-TM15 (ughg) (ughg) (ughg)
115GW Volatile Organic Compounds
1 11 Trichioroethane 3 05-10 6 5 0255 03-9 40
1122 Tetrachloroethane 3 05-10 3 0 025-5 4 10
1 12 Trichoroethane 3t 05-10 3 0 025-5 2 10
1 1 Dichoroethanei 3 05-10 6 0 025-5 0d-1 10
1 1 Dichorosthane! 31 05-10 10 5 025-5 2~-5 325
1 2 Dichorosthanel 26 5 10 12 5 25-5 1-3 4
Acetone 25 10 4 5 5 8 45
Carbon Disulfide 26 §=-10 4 0 25-5 1 10
cis-1 2 Dichioroethene 5 0§ 40 0 025 3 02
Mthylene Chioride 3t 05 10 16 5 025-5 2-4 §
Tetrachioroethene 3 05-10 16 0 026-5 078-24 10
Toluene at 05-10 3 0 025-5 03 <10
Trnchiorosthene 31 05-10 16 5 025~-5 2-505 150

Semi-Volatile Organic Compounds
12 3-Tnchiorobenzene 5 05 20 0 0.25 02 02
2 4-Dimethyiphenol 26 1014 4 0 5-100 2 10
2 Methyiphenol 26 10-14 4 0 §-100 1 10
4-isopropytioluene 5 0§ 20 0 025 02 02
4-Methyiphenol 28 10~-14 38 0 5-100 3 10
Acesphthene 26 10-14 115 20 §-100 2-4 §
Anthracens 26 10-~14 38 [¢) 5§-100 05 10
Bis(2 Ethyihexyl)Phthalate 28 10-14 us 20 5100 1-8 3
Butly Benzy! Phthalate 2 10-14 Y] 0 5-100 3 10
Carbazole 2 1014 45 0 5-100 4 10
Di-n-Butly Phthalate 26 10-14 154 67 5-100 05-3 2
Dibenzoturan 26 10-14 38 0 §-100 2 10
Diethyl Phthalate 26 10-14 231 67 5-100 07-5 §
Fluoranthene 26 10-14 1§ 20 5-100 1-4 4
Fluorene 28 10-14 77 20 5-100 2-3 4
Naphthalene R 05-14 94 118 025-100 08-16 13
Phenanthrene 26 10-25 115 20 §-100 t=-4 §
Pyrene 28 10-14 115 20 5-100 1-3 65
133GW Volatile Organic Compounds
Methylena Chionde 13 §~-10 15 5 25-5 2-4 ]
Acetone 10 10 10 0 5 rid 45

Semi-Volatile Organic Compounds
Bis(2 Ethylhexy)Phthaiate 7 10 14 20 5 2 3
Butyl Benzyt Phihalate 7 10 14 0 5-18 4 10
Di-n Butyl Phthalate 7 10 14 67 5 2 2
Di-n-Octyl Phthalste 7 10 14 0 5 3 10
Notes QU S data whers;
115GW refers 1o groundwater sampies obtained &t tHSS 115 for the groundwater mondorng program as detaied 1n TM15
133GW refers to groundwater samples obtained at IHSS 133 for the groundwater mon taring program as detaied in TM15

Mean and Standard Deviation are caiculated assuming data are normally distr buted
ugl  micrograms per Iter N/A  not applicable.
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Table 2 11
OU 5 Wind Resuspension Potential Study Resuits

Threshold Frction
Aggregate Size Velocity u t Vegetation Other Nonerodible Vertical
Mode Estimate Uncorrected (cmvs) Bare Soil Coverage Coverage Fracton
Location (mm) (Figure 3-4) (1) (m2)(2) {m2)(23) m2)(23) Embedded
115AQ1 400 115 030 035 065 035
115AQ2 300 100 060 015 025 050
115AQ3 400 155 040 035 0.25 050
115AQ4 400 15 020 005 080 050
115AQ5 150 (] 015 080 025 050
115AQ6 050 50 010 090 010 075
115AQ7 075 58 055 040 018 050
115AQ8 400 115 010 090 065 050
115AQ9 150 75 005 095 015 050
115AQ10 075 58 005 095 003 080
115AQ11 300 100 005 095 025 050
115AQ12 150 75 000 100 005 050
115AQ13 100 65 025 075 010 050
115AQ14 400 115 000 100 070 050
115AQ15 075 58 000 100 030 080
SASH AQ16 075 58 020 080 030 050
SASH AQ17 030 40 003 097 03 050
209AQ18 400 118 0.25 040 040 050
209AQ19 400 115 020 030 0.50 050
209AQ20 400 115 010 050 (] 080
W209AQ21 050 50 010 090 015 050
W209AQ22 075 58 010 090 003 050
QU3T 1AQ23 030 40 025 070 005 0.25
QU3T 2AQ25 050 50 035 060 015 020
QUAIT 3AQ24 200 88 005 025 070 050
QU3T-4AQ26 050 50 085 010 010 050




Table 2 11 (Continued)

Equivalent Frontal Le Threshold
Area of Nonerodible {Eq Front Fnction Velocity Equvatent 10-m
Elements (m 2) Area/Area Correction Ration u t Corrected Wind Speed
Location {Coverage [1-emb frac ) of Bare Sol)  (Figure 3 5) (1 4) (cmvs) (Ju t}Ratio)) (mph) (5)
115AQ1 4225 14 10 1150 418
115AQ2 125 2 10 1000 364
115AQ3 125 k| 10 1150 418
115AQ4 4 2 10 1150 418
115AQ5 125 8 10 750 2n
115AQ6 025 3 10 50 182
115AQ7 075 1 7 408 148
115AQ8 325 33 10 1150 418
115AQ9 075 1§ 10 750 273
115AQ10 015 3 10 580 21"
115AQ11 0625 13 10 1000 364
115AQ12 025 #Dw/01 infintte infinile infinite
115AQ13 05 2 10 650 236
115AQ14 35 #0v/01 infinite infinrle infinte
115AQ15 06 #Dw/01 Infinite infinile infine
SASH-AQ16 15 8 10 580 211
SASH-AQ17 15 5 10 400 145
209AQ18 2 8 10 1150 418
209AQ19 25 13 10 1150 418
209AQ20 13 13 10 1150 418
W209AQ21 075 8 10 500 1R
W209AQ22 0125 1 7 406 148
QU3T 1AQ23 0375 2 10 400 145
QU3T 2AQ25 12 3 10 500 182
QU3T 3AQ24 3 7 10 880 30
OU3T-4AQ26 05 1 7 350 127
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Table 2 12

Comparison of Resuits of 1993 Wind Tunnel Study

and 1995 Rapid Assessment Method

Threshold Friction Velocity (crm/s)
OU 3 Location
1993 Wind Tunnel Study (1) 1995 Rapid Assessment Method
T1 >280 400
T2 >170 500
T3 >180 880
T4 >160 350
Note (1) Source DOE 1994c
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Table 2 13

Summary of Radionuclide Data for Surface Soils
from IHSS 209 and Other Surface Disturbances

Location  Sample Number Chemical Resuits Units Error Qualifier Validation
S$S13319%4 SS00001AS  Amencium 241 0182 PCIG 0061 \'/
SS133794 SS00002AS  Amencium 242 0042 PCI'G 0020 v
S$S133394 SS00003AS  Amencium 243 0619 PCI'G 0098 v
S$S133494 SS00004AS  Amencium 244 0582 PCI'G 0107 v
§$S5133594 SS00005AS  Amencium 245 0432 PCI/G 0088 v
S$S133694 SSO00006AS  Amencium 246 0456 PCI/G 0091 v
S$S813379%4 SS00007AS  Amencium 247 0071 PCI'G 0032 \'%
S$S133894 SSO00008AS  Amencium 248 0045 PCIIG 0032 v
§$S5133894 SS00009AS Amencium 249 0018 PCI)IG 0018 v
S$8133194 SS00001AS  Plutomum 239/240 0771 PCIIG 0141 v
SS133794 SS00002AS  Plutomum 239/241 0206 PCIIG 0052 \"
SS§133394 SS00003AS  Plutomum 239/242 3252 PCIG 0376 \'4
S$S133494 SS00004AS  Plutomum 239/243 3253 PCIIG 0390 v
SS13359%4 SS00005AS  Plutonium 239/244 2119 PCUG 0413 v
S$S133694 SS00006AS  Plutomum 239/245 2452 PCIIG 0307 \'%
$S133794 SS00007AS  Plutonum 239/246 0199 PCI/G 0050 \%
55133894 SSO00008AS  Plutonmum 239/247 0064 PCIG 0042 v
§$813389%4 SS00009AS Plutomum 239/248 0052 PCI'G 0028 A\

SS00009AS 1s a field duplicate of SS00008AS
Refer to Figures 2 16 and 2 17 for sample locations
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Table 2 14
Comparison of Concentrations of Organic Chemicals in TM15 Subsurtace-Soil Samples

with Risk Based Concentrations (RBCS) '
Maxmum ) Maximum Maximum
Detected Maimum Detect 0 iotacted Nondetected
Residential Soil . Concentration
Chemical RBC (mgkg) Concentration Exceeds RBC? Concentration Concentration
(mg/kg) (mg/ka) Exceeds RBC?
Bis(2-sthyihexyl)phthalate 4 57E+01 5 4€-01 No 5301 No
Bromoform 8 11E+01 20E-03 No 14E02 No
Butyibenzy! phthalate 54E+04 2 1E+00 No 1 14E+00 No
Cholorform 1 05E+02 36E02 No 1 3E-02 No
Diethyl phthalate 22E+05 8 9E-01 No 1 0E+00 No
Di-n-octyl phthalate 5 49E+03 50E-02 No 8 9E-0t No
Methylene chloride 8 S4E+01 1 SE-01 No 30E-02 No

Source DOE (1995d)



Table 2 15
Comparison of Concentrations of Organic Chemicals in TM15
. Groundwater with Risk Based Concentrations (RBCs)

Residential Maximum Maximum Detect Maximum Maximum
Groundwater Detacted Concsntration Nondetected Nondetected
Chemical RBC (mgf) Concentration Excoeds RBC? Concentration Concentration
(mgh) (mg/) Exceeds RBC?
Conpolunds Not Detected n Sampiee Prior 1 TM1S
Anthracene 198401 5 0E-04 No 01 No
Butyl benzyl phthaiate 736400 40603 No 10E01 No
C tbazoie NA 40E03 NA 10601 NA
Carbon Disufide 276602 10E-03 No 50603 No
Obenzofuran NA 20E03 NA 10601 NA
11 Dkhioroethane 101E+00 10E-03 No 50€403 No
Cis 1.2dichiomsthene 320601 30E03 No 25604 No
24-Dimethyiphenol 73601 20603 No 10601 No
4-isopropyitolusne NA 20604 NA 256404 NA {
2 Methyiphenal 183E400 10603 No 10601 No
Di-noctyl phthaiate 73601 30E03 No 50603 No
. 112.2-Tetrachiorosthane 895605 40E03 Yog 50603 Yos™
Tetrachioroethens 143603 24E02 O 50E0 Yoy
Toluene 985E01 30804 No 50E-03 No
1 2 3-Trichiorobenzene NA 20E-04 NA 25E04 NA
112 Trichiomathane 318604 20603 Yos* 50E03 Yoy
Compoiunde Detected at Lower Concentrations in Sampise Callected Prior to TM1S
Acewne 3856400 27E02 NO 50E-03 No
Bis(2-sthyhexyliphthaiste 607E0 60E03 NO 10E01 Yor'
Di-n-butyl phthaiete 3656400 30603 NO 10601 No
Naphthalene 148E400 166402 NO 10€01 No
Source DOE (1995d) " Thess concanirations are less than 1 000
times the RBC
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30 PHYSICAL CHARACTERISTICS OF OU 5

This section provides a broad picture of the physical setting of and around OU 5 More specifically this
section discusses the physiographic features within and surrounding OU 5 the demography and land use
of both OU § and the surrounding areas as well as the climate hydrology geology and hydrogeology of
the area encompassing QU 5 (Figure 3 1)

31 PHYSIOGRAPHIC FEATURES

311 Regional

The Site 1s located on the western margin of the Colorado Piedmont section of the Great Plains
Physiographic Province at an elevation of approximately 6 000 feet above mean sea level (MSL) on a
broad eastward sloping plain of coalescing alluvial fans The Colorado Piedmont terminates abruptly on
the west at the Front Range section of the Southemn Rocky Mountain Province (EG&G 1995a)

The Colorado Prtedmont 1s charactenized as an area of dissected topography and denudation representing
an old erosional surface along the eastern margin of the Rocky Mountains The predmont surface 1s
broadly rolling and slopes gently to the east with a topographic rehief of only several hundred feet
Drainages have been incised and portions of the alluvial cover have been removed by more recent
erosional processes (Scott, 1963) The Site occupies an area on the eastern edge of the piedmont. In the
eastern poruons of the Rocky Flats Alluvium pediment the nearly flat lying surface gives way to lower
gently rolling terrain of the High Plains section of the Great Plains Physiographic Province (EG&G
1995a)

The eastern margin of the Front Range from approximately four miles west of the Site 1s characterized by
a narrow zone of hogback ndges formed by steeply east dipping Paleozoic and Mesozoic aged strata (the
Fountain formation and the Dakota Group respectively) Less resistant sedimentary strata were removed
by erosion Approximately fifteen miles west of the Site the Front Range reaches elevations of 12 000 to
14 000 feet about MSL A Precambnian age basement compnsed of 1gneous and metamorphic rock

assemblages make up the core of the Front Range
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Several pediments were developed across both hard and soft bedrock in the area of the Site dunng the ‘
Quaternary period (Scott 1963) The Rocky Flats pediment 1s the most extensive of these formung a broad
flat surface east of Coal Creek The broad pediments and narrow terraces are covered by tun alluvial
deposits of ancient streams that once drained eastward into the Great Plains The sequence of pediments
reflects repeutive physical processes associated with cyclic changes in climate Each erosional surface and
strangraphic sequence deposited on 1t probably represents a single glacial cycle The oldest and highest
pediment the Subsummut Surface (Scott 1960) truncates the hogback ridges of the Front Range Three
successively younger pediments veneered by alluvial gravels (including the Rocky Flats Alluvium)
extend eastward from the mountain front Erosion of valleys into the pediments followed each
depositional cycle so that near the mountain fronts stratigraphically younger geologic units occur at
topographically lower elevations as narrow terrace deposits along the streams These alluvial deposits 1n
the OU § area are described 1n Section 3 6 1

The industrial area of the Site 1s located on a relatively flat surface of Rocky Flats Alluvium (Figure 3 1)

The pediment surface has been eroded by Walnut Creek on the north and Woman Creek on the south

subsequently terraces along these streams range 1n height from S0 feet to 150 feet. The grade of the

gently eastward sloping surface of the Rocky Flats Alluvium vanes from 0 7 percent in the industrial area ‘

of the Site to approximately 2 percent just east of the industrial area.

Surface water that flows from the northern portion of the Site 1s drained by Rock Creek, which 1s a
northeast trending tnibutary of Coal Creek The central and southern portions of the site are dramed by
Walnut Creek South Walnut Creek, and Woman Creek. These drainages are all ephemeral tributaries of
Big Dry Creek that flow eastward Coal Creek separates all of the streams on the Rocky Flats Alluvium
pediment from the Front Range foothills Small drainage basins and low recharge from snowmelt or
rainfall at higher elevations account for the ephemeral nature of the creeks (EG&G 1995a)

312 OU 5 Area
The OU § study area consists of 11 IHSSs located along the Woman Creek Drainage including the
Ongmnal Landfill (IHSS 115) the Water Treatment Plant Filter Backwash Pond (IHSS 196) the Ash Pits

(IHSSs 133 1 through 133 4 and two previously unidentified ash pits) the Incinerator (IHSS 133 5) the
Concrete Wash Pad (IHSS 133 6) Detention Ponds C 1 and C 2 (IHSSs 142 10 and 142 11 respectively) ‘
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and Surface Disturbance (IHSS 209) Also included are two additional areas of surface disturbances the
Surface Disturbance South of the Ash Pits and the Surface Disturbance West of IHSS 209 (Figure 3 1)

The near surface geologic materials at OU 5 consist of alluvium colluvium valley fill alluvium and
artificial fill that unconformably overlay bedrock Aruficial fill and disturbed ground occur 1n localized
areas ncluding the landfill the ash pits and the C 1 and C 2 dams

32 DEMOGRAPHY AND LAND USE

Based on mnformation provided by the Population Economic and Land Use Database for the Site (DOE
1995¢c) there are no residents within two mules of the industnal area of the Site and there are no predicted
changes 1n population density through the year 2015 Exact numbers concerning current and future
populaton trends of the plant site are not available The Site was the largest manufacturing employer in
the Denver Metro Area in 1994 employing approximately 6 500 people However as the mission
changed from production to environmental restoration employment numbers may continue to decrease

until environmental work 1s complete (DOE 1995c)

Land use 1n the vicimty of the Site consists of residential and limited commercial development parks
open space agncultural land and vacant land Increased residential development has occurred within five
mules of the Site within the last five years Within five mules of Rocky Flats most residential land use
including changes from other land use categories to residential land use occurs immediately north east,
and south of Standley Lake Small parcels of unincorporated residential land are located to the west,
northwest and north of Rocky Flats (DOE 1995c)

There 1s imited commercial development within five mles of the plant The primary exception 18 the
commercial acuvity servicing the Jefferson County Airport. Industnal land uses withun five miles of
Rocky Flats are hmted to quarrying and mimng operations (DOE 1995¢) Other land uses within
approximately five mules of the Site include parks and open space agricultural land and vacant land
(DOE 1995¢) Land uses more spectfic to QU S are discussed below

Current activities within QU 5 consist of environmental investigations monitoring cleanup and routine

secunty surveillance Site operations and maintenance activities are not conducted within OU § according
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to TM12 Exposure Assessment HHRA (DOE 1995b) OU 5 1s currently occupied for the most part by .

wildlife and will most likely be preserved as open space or as an ecological reserve

Ecological surveys of the buffer zone performed in comphance with the Threatened and Endangered
Species Act, have 1denufied the presence of several histed species at the Site  Because the Site buffer zone
including OU 5 has not been impacted by commercial development for many years thus allowing
progressive re establishment of quality native habitats the future use of this area as an ecological reserve
1s reasonable The Jefferson County Board of Commussioners has also adopted a resolution stating 1ts
support of maintaining 1n perpeturty the undeveloped buffer zone of open space around the Site for
environmental safety and health reasons (DOE 1995b) However portions of OU 5 with suitable
topography will be evaluated further for construction of and subsequent use as an office complex (DOE
1995b)

33 METEOROLOGY AND CLIMATOLOGY

Meteorology at the Site 1s influenced by 1ts proximty to the Front Range The Site 1s four miles east of

the Front Range and the ground elevation rises along the Front Range from 6 000 feet to more than 10 600 .
feet at a distance of only 20 mules to the west The Site operates a 200 foot meteorological tower that 1s

positioned approximately 1 2 mules northwest of OU 5 This tower provides meteorological data that are

representative of the general conditions at the Site It gives the nearest and therefore the most useful

meteorological information applicable to OU 5

The predominant wind direction at the Sate 1s from the west and northwest These winds tend to have
greater speeds than winds out of the east and south (EG&G 1991b) The average annual wind speed 1
1991 was 8 7 mph (EG&G 1991b) Wind speeds greater than 20 mph occur between 500 and 600 hours
per year at the Site (DOE 1980) Dunng the winter and spring months these strong winds called
chinooks are associated with continental air masses moving over the Rocky Mountains These winds
have been recorded exceeding 120 mph at the Site (DOE 1980) Dunng the summer months localized
thunderstorms account for strong wind conditions which are typically less intense than winter wind
phenomena However the more characteristic if not so dramatic airflow pattern at the Site 1s the daily
cycle of mountain and valley breezes During the mght relatively cooler air flows off the east siope of the

mountains and displaces warmer air at lower elevations The wind rose for night hours in Figure 3 2
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shows this strong westerly component (EG&G 1991b) Canyons creek drainages and ridges tend to
channel these downslope winds as they move onto the plains The downslope flows converge with the
South Platte River Valley air flow moving to the north northeast Dunng the daytime hours solar
insolation heats up the air along the slopes of the mountains more quickly than the air over the plans and
valleys This warming causes breezes to move upslope out of the valleys toward the mountains Upslope
conditions tend to be less pronounced and less channelized than downslope conditions (EG&G 1991b)
There are spatal and temporal distinctions mn the shift from downslope to upslope conditions along the
Front Range The change typically occurs an hour or two earlier in the mormung 1n the vicimty of the Site
than at locations on the east side of the Denver Basin (DOE 1980)

According to the Pasquill classificatton atmospheric stability 1s most frequently neutral (Class D) at the
Site Dunng 1991 Class D cases occurred 46 2 percent of the ume Stable condiuons Pasquiil Classes E
and F occurred 42 6 percent of the ime Unstable cases Classes A B and C occurred only 11 2 percent
(EG&G 1991b) Unstable atmosphernic conditions enhance vertical poliutant mixing Stable conditions

oppose atmospheric turbulence

The ciimate at the Site 1s charactenzed as semu and Annual chmate summanes during 1993 indicated that
the 1993 mean temperature of 45 7 F was more than 2 F below the average annual temperature The
annual temperature extremes ranged from a high of 91 F on July 10 and 29 to a low of 10 F on February
16 and November 25 The 1993 peak wind gust of 82 mph occurred on December 31 Precipitation
duning the year was more than 3 inches below normal totaling 12 07 nches The largest daily
precipitation fell on June 7 when 1 15 inches of rain was recorded The largest 15 munute ramnfall of 0 15
inches was recorded on March 28 Monthly precipitation ranged from 1 79 inches 1n June to 0 13 inches
in January (EG&G 1993b) Approximately 40 percent of the annual precipitation falls during the spring
season much of 1t as snow Thunderstorms duning the summer months provide another 30 percent of the
annual precipitation (EG&G 1993b) These thunderstorm events can be intense On August 6 1991 for
example 1 15 inches of ramn fell within two hours (EG&G 1991b)

34 SOILS

Soils within the QU 5 area have been classified by the Sotl Conservation Service Department of
Agnculture (Price and Amen 1980) The locauon and lateral extent of these soil types within the OU 5
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area were digitized from Dagital Line Graph (DLG) data from the Soil Conservation Service (Digital
ARC/Info Coverage provided by EG&G RFETSSOIL Coverage) and are presented in Figure 3 6 Table

3 1 hists the major so1l units within the QU § area with their classifications and properties

Most of the sotil series shown on Table 3 4 1 are classified within the Argrustoll great group Argustolls
are generally charactenized as well-dramned with dark-colored humus nich surface A honzons argillic

B honzons and calcic C honzons They exit in andic and ustic (hmited moisture) regimes which are
adequate for plant growth during the growing season The two predominant subgroups are Torretic and
Andic Torreuc Arguustolls typically have a igher shrink swell potential than Andic Argiustolls (Price
and Amen 1980)

The predominant soil type within OU 5 are clay loams of the Denver Kutch Midway group (Price and
Amen 1980) These soils occur along the Woman Creek dramage (Figure 3 6) Slope gradients for these
soils range from 9 to 25 percent, with the Denver and Kutch soils typically located on the lllslopes of the
dramnages while the Midway soils are found on the ndge crests The Denver clay loams consist of deep
well-drained calcareous clay silty clay and sandy clay matenal denved pnmanly from claystones
siltstones and sandstones The Kutch soils are moderately deep well-dramned calcanous clayey alluvium
and colluvium denived from claystones siltstones and sandstones and from Rocky Flats Alluvium and
terrace alluviums The Midway clay loams are shallow well-dramned calcarous clayey matenal derived
form Rocky Flats Alluvium These soils have low permeability and infiltration rates which result in a

severe water erosion hazard

The Woman Creek drainage 1s covered by the Haverson loam (0 3 percent slopes) (Figure 3 6) This soil
type 1s also present downgradient of Antelope Spring and at IHSS 209 The Haverson loam 1s a deep
well dramned stratified alluvium derived from Rocky Flats Alluvium and terrace alluviums and bedrock
claystones siltstones and sandstones (Price and Amen 1980) The infiltration rate and permeabliity for
this so1l 1s slow and moderate/slow respectively Thus soil type 1s associated with slight water erosion
hazards and low shnink swell potential

The Leyden Primen Standley cobbly clay loams (15 to 50 percent slopes) have liumited areal extent east of
Pond C 2 and north of the Woman Creek Dramage (Figure 3 6) The Leyden Pnmen Standley sernes 1s
derived from the Rocky Flats Alluvium terrace alluvium and bedrock claystones The soil consists of

clayey gravelly stony and cobbly material which constitute clayey montmonilonticic mesic Andic
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Argiustolls This senes displays a slow infiltration and a slow permeability severe water erosion hazard
and moderate to high potential for shrinkage swelling Leyden soils are moderately deep and well
drained consisting of calcareous cobbly and clayey material The Primen soils are shallow and well

dramned Standley soils are deep and well drained (Price and Amen 1980)

The Flatirons very cobbly sandy loams (0 to 3 percent slopes) are only found on nidge tops that consist
predomunately of Rocky Flats Alluvium The Surface Disturbance South of the Ash Pits IHSS 133 5 and
the north side of IHSS 115 are all characterized by this soil type (Figure 3 6) The Flatirons soil 1s deep
and well drained and 1s formed 1n noncalcareous cobbly stony gravelly and loamy matenal of the
Rocky Flats Alluvium Slow mfiltration rate slow permeability slight water erosion hazard and a

moderate shrink swell potential are associated with this soil type (Price and Amen 1980)

The Nederland soil skurts the Flatiron soils along the rndges and hillsides of the OU 5 area and consists of
very cobbly sandy loam which forms slopes of 15 to S0 percent (Figure 3 6) Ths soul 1s deep and well
dramned and formed in cobbly gravelly and loam alluvium denved from the Rocky Flats Alluvium and
terrace alluviums This soil has moderate permeability and infiltration rate a severe water erosion hazard
and low shrink swell potential (Price and Amen 1980)

35 HYDROLOGY

Appendix A (Hydrologic Data Summary Report) provides detaiied information regarding the hydrology of
OUS OU 5 s located within the Woman Creek drainage basin (Figure 3 1) 1n which water generally
flows from west to east. The Woman Creek dramnage basin extends eastward from the base of the foothulls
near the mouth of Coal Creek Canyon to Standley Lake The portion of the basin that ies within the study
area (headwaters to Indiana Street) consists of approximately 2 884 acres The long term average annual
yield generated by this basin 1s 32 1 acre feet, with significant average storms producing surface flows of 4
to 7 cubic feet per second (cfs) During extreme precipitation events (greater than 15 year return
occurrence based on precipitation) surface flows up to 40 cfs have been generated Although seasonal
flows can be low Woman Creek receives continuous flow from Antelope Springs Creeck Woman Creek
dramns OU 5 and discharges via Mower Ditch into Mower Reservoir and Standley Lake During peniods
of high flow Woman Creek may discharge directy to Standley Lake (DOE 1994b)
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Detention Ponds C 1 and C 2 are located within the eastern reach of the Woman Creek bastn Pond C 1 1s
located on the Woman Creek channel Pond C 2 1s located off the Woman Creek channel Pond C 2
recesves relatvely minor local flow from 1ts surrounding drainage basin while recerving the bulk of its
flow from the South Interceptor Ditch which lies on the northern flank of the Woman Creek basin (Figure
3 1) and crosses under the Woman Creek Diversion Ditch before emptying into the pond The South
Interceptor Ditch collects runoff from the southem side of industnial area and diverts 1t to Pond C 2 Pond
C 2 water 1s not discharged to Woman Creek, but 1s pumped to the Broomfield Diversion Ditch (around
Great Western Reservoir) approximately semu annually (DOE 1994b)

The morphology of both Ponds C 1 and C 2 1s related to sediment accumulations which have reduced
therr storage capacity (DOE 1993b) Pond C 1 had an esumated storage capacity at the spillway/outlet
crest of approximately 6 1 acre feet at the time of construcuon By 1992 this spillway/outlet-crest storage
capacity had decreased to approximately 5 2 acre feet, or a volume reduction of approximately 15 percent
(EG&G 1992¢) At the ume of construction Pond C 2 had a principal spillway storage capacity of
approximately 71 acre feet By 1992 this capacity had decreased to 70 acre feet, or a reduction of
approximately 1 4 percent (Mernck Engineering 1992) The relatively small storage reduction from
sedimentation 1n Pond C 2 appears reasonable because the pond 1s off-channel and only 15 years old.

It 1s anticipated that these alterations to pond morphology will continue into the future especially 1f
additional development takes place onsite or in the upper Woman Creek drainage basm (Appendix A)
Minor impacts on pond morphology (primanly affecting Pond C 1 but perhaps also Pond C 2 durning
larger storms) also could occur if development takes place in the Coal Creek basin and urigation water
continues to discharge into Woman Creek from the Kinnear and Smart 2 Ditches This would mean that
addiuonal sediment mught enter either of these ponds Water/sediment interactions occur as prectpitation
and runoff erode surface soils as the water flows 1n open channels streams and within ponds

(Appendix A)

The Woman Creek drainage basin has several artificial water controls including the SID which intercepts
runoff and routes this runoff to Pond C 2 This runoff would normally flow into Woman Creek or would
percolate into the underlying subsurface matenials of the basin Ponds C 1 and C 2 themselves are
artificial water control structures that temporanly store water and 1n the case of Pond C 2 may export
water from the Woman Creek basin to the Walnut Creek basin The Woman Creek diversion dam routes
all Woman Creek flows less than about the 100 year flood peak around Pond C 2 Irmngation inputs to

38




Rockyv Flats Environmental Technology Site
Fiwnal Draft—Phase [ RFI/RI Report Operable Unut 5 October 1995

Woman Creek from the Kinnear Ditch and Smart 2 Ditch are artificial water controls that divert water from
the Coal Creek basin 1nto the Woman Creek basin (ASI 1990) The French dramn on the 881 Hullside also
may be classified as an artificial water control structure that changes the groundwater flow from the 881
Hallside to Woman Creek (Appendix A)

Stream reach gawvloss studies along Woman Creek, Mower Ditch and selected tributanies have been
done by Colorado State University (Fedors and Warner 1993) and mtenm study results were discussed n
Section 4 1 of TM1 (DOE 1993b) In additon EG&G has continued the gan/loss measurements since
December 1991 In March 1993 36 well pomnts were installed along Woman Creek, as described m TM1
(DOE 1993b) These well points were mnstalled to assess which reaches of Woman Creek are gaming
water (flowing from the shallow groundwater system into Woman Creek) and which reaches of Woman
Creek are losing water (flowing from Woman Creek nto the shallow groundwater system) Locations of

these well points are shown on Figure 3 3

For the well point/stream water surface elevation momtoning a reach was assumed to be gainng 1f the
upstream and downstream difference between the average groundwater elevation and surface water
elevatuon was positave (that 1s flow was from the shallow groundwater system mto Woman Creek)
Conversely a reach was assumed to be losing 1if the upstream and downstream difference between the
average groundwater elevation and surface water elevation was negative (flow was from Woman Creek
nto the shallow groundwater system) For the stream gain/loss study a reach was assumed to be gaining
if the difference between the downstream flow and the upstream flow was posiuve Reaches were

considered to be losing 1f the downstream flow and upstream flow difference was negative

In general four reaches of Woman Creek and its tnbutanies can be 1dentified as generally gaining water
from the shallow groundwater system on nearly a year round basis These mnclude reaches 7 6 and 6-5 on
the southwestern tributary flowing into Woman Creek, and reaches 9 10 and 18 19 on Woman Creek
(Figure 3 3) (Appendix A) Gaining reach 9 10 1s adjacent to IHSS 115 (Figure 3 3) however this gain
1s more likely due to inflows from the south bank (1e the opposite bank from the Onignal Landfill
location) due to seepage input from an old orchard area (Appendix A) (Reach 18 19 lies downgradient
from the Old Fining Range )

Other reaches downstream from Pond C 1 (reach C1 18) and both upstream and downstream from Pond

C 2 (reach 20 24) have been 1denufied based upon exisung data, as losing year round (Appendix A) Itis
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uncertain why the reach downstream from Pond C 1 1s losing year round The reach in the vicinity of
Pond C 2 most likely loses year round because 1t 1s a man made channel that s part of the Woman Creek

diversion around Pond C 2

The other Woman Creek reaches range from gaining duning the winter and spring months and losing
duning the rest of the year (reaches 1 2 23 3-4 4+58 89 11 12 17 C1 and 19 20 (Figure 3 3) to
gamng for two months or less and losing the rest of the year (reaches 10 11 12+13 16 16 17 (Figure

3 3) The gawn/loss data1s based upon historical data collected by Fedors and others 1993 The data
presented herein generally support the conclusions of Fedors and others 1993 as supported by additional
EG&G gam/loss data on Woman Creek (Appendix A)

36 GEOLOGY AND HYDROGEOLOGY

A comprehensive geologic and hydrogeologic framework for the Site 1s presented 1n the Geologic
Charactenization Report for the Site (EG&G 1995a) and the Hydrogeologic Characterization Report
(EG&G 1995b) The Section 3 6 1 summanzes the geologic history setung and deposits Section 3 6 2
presents a discussion of the inferred faults within the OU § area. Section 3 6 3 summanzes the OU 5
hydrogeologic setting

361 Geologic History Setting and Deposits

Duning the late Cretaceous period sediments east of the Front Range underwent imtial orogenic uphift As
the Cretaceous sea gradually regressed from the west to the east the Fox Hills beach front sands the
Laramue delta plain deposits and the Arapahoe fluvial deposits prograded eastward over the Pierre Shale
prodelta muds This marine regression was occasionally interrupted by small scale marine transgressions
which may have been caused by vanations i the rate of uphift along the Front Range Durnng
transgressive pulses thin intervals of Pierre Shale prodelta muds were deposited above the Fox Hills
Sandstone As a result the Fox Hills Sandstone mtertongues with the underlymg Pierre Shale (DOE
1991) During the Pleistocene age the Rocky Flats Alluvium was deposited as an alluvial fan at the base
of Coal Creek Canyon Holocene age uphift has dissected the Rocky Flats Alluvium and deposited the
unconsolidated terrace and valley fill sediments along the drainages Geologic units observed in OU 5 are

the Laramue Formatuon the Arapahoe Formation Rocky Flats Alluvium valley fill alluvium colluvium
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land shide and artificial fill or man made deposits Piney Creek Alluvium and valley fill alluvium are one
in the same as presented heremn The following paragraphs summanze the charactenstics of each of the

geologic units present i the QU 5 area.

The bedrock that 1s present 1n the OU 5 area 1s predominantly the Lararme Formation (Figure 3 4) Figure
3 5 shows the most recent interpretation of the bedrock elevaton in the OU 5 area. The Upper Cretaceous
aged Laramie Formauon 1s approximately 600 to 800 feet thick It has been informaily subdivided nto
lower and upper members The Upper Laramie Formation is generally distinguished from the Lower
Laramie Formation where the Upper Laramue Formation becomes domunantly composed of fine gramed
sedimentary rocks (primarily claystone with no thick sandstone beds) The upper part of the Laramue
Formaton 1s approximately 300 to 500 feet thick and consists pnmanly of olive gray and yellowish
orange claystones with large wronstone nodules A few thin coal beds occur tn the Upper Laramie
Formation but they are discontinuous Lenticular beds of platey laminated or friable calcareous fine
gramned hight olive gray sandstones are also present and occur with greater frequency at higher levels in

the section

The Upper Cretaceous aged Arapahoe Formation lies stratigraphically above the Laramie Formation was
deposited by a fluvial system and 1s absent or as much as 50 feet thick within the vicinty of the Site
(EG&G 1995a) The Arapahoe Formation 1s composed primanly of sandstones and claystones that are
very similar to those 1n the underlying Laramie Formation This similarity between the upper Laramie and
Arapahoe Formatons has resulted 1 confusion disinguishing these two units (EG&G 1992f and 1995a)
Previous works (Van Hom 1957 and EG&G 1992f) have described the base of the Arapahoe Formation
as a thick discontinuous conglomerate with clasts composed principaily of chert with some granite

gneiss and schist As shown on Figure 3 4 only a small amount of Arapahoe Formation 1s present within
the OU § area, with most of 1t located 1n the southeast portion of the OU and very little 1n the area of IHSS
133 or IHSS 115

The sandstone umts appear to be composed of channel point bar and overbank deposits from meandering
and braided streams (Figure 3 7) It has been a point of controversy as to whether these sandstone units
are part of the Laramie Formation or part of the Arapahoe Formauon Arapahoe Formation sandstones
were previously classified as the No 1 through No 5 sandstones (DOE 1991) However the most recent
study indicates that the No 1 Sandstone belongs to the Arapahoe Formation and Sandstones Nos 2
through S belong to the Laramue Formauon (EG&G 1995a) More data have been collected from the
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No 1 Sandstone than any of the other sandstone intervals because of 1ts shallow subsurface depth and 1ts .
hydraulic connection with other units of the UHSU 1n the eastern portion of the industnalized area,
underlying OU 2

In this report sandstones and siitstones encountered in drill core collected during the OU 5 investigation
are classified as undifferentiated Laramie Formation/Arapahoe Formation due to the wnabtlity to
differentiate between the Laramie Formation or Arapahoe Formations at the Site (Figure 3 8) According
to Plate 5 9 of the Geologic Characterization Report (EG&G 1995a) the Arapahoe Formation No 1
sandstone or equivalent sandstones are interpreted to be present in OU S on the east side of IHSS 133 on
the northeast side of IHSS 115 and 1n an area east of the Surface Disturbance South of the Ash Pits

(Figure 3 7)

On the basis of the OU 5 investigation the bedrock encountered 1n the area of IHSS 115 and IHSS 133 are

compnised predominantly of claystone with some thin mterbeds and lamuinae of siltstone and sandstone

(Appendix B) The claystone was observed to be massive to-thinly lammnated contamning trace tronstone

nodules trace to some organics in the form of leaf imprints disseminated carbon and trace lignite

nterbeds with some thin mterbeds and lamunae of siltstone and sandstone Sandstone and siltstone .
mnterbeds from 0 5 to 10 feet 1n thickness (Fagure 3 8) consisted of very fine to fine gramned clayey to

silty sandstones and sandy to clayey siltstones slightly fiable to well cemented trace 1ronstone nodules

cross bedded to laminated with some soft sediment deformation structures and trace fossils with trace to

some dissernated carbon The environment of deposition appears to be a low energy fluvial

environment

Unconsolidated matenal within OU 5 consists predominantly of landshide deposits and Rocky Flats
Alluvium Lesser amounts of artificial fill including waste fill Piney Creek Alluvium colluvium, and
terrace alluvium exist within the OU 5 boundanes (Figures 3 9 and 3 10) The overall thickness of the
unconsolidated matenal throughout OU § ranges from about 2 to approximately 30 feet.

Rocky Flats Alluvium The Rocky Flats Alluvium was deposited by a system of coalescing alluvial fans
aggraded by debns flows and braided streams along the base of the Front Range at the mouth of Coal
Creek Canyon (EG&G 1995a) This unit forms a large (approximately 10 square mules) fan shaped
deposit with bar and channel morphology on the Rocky Flats pediment Eastward flowing streams have
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dissected the pediment in several locations and have exposed Cretaceous age bedrock 1n some areas
(EG&G 1995a)

According to the Preliminary Surficial Geologic Map of the Rocky Flats Plant and Vicinity (Shroba and
Carrera, 1994) the Rocky Flats Alluvium commonly consists of beds and lenses of poorly sorted clast
and matrnix supported white to pink sandy cobbly gravel gravelly sand and silty sand Clasts are
commonly subangular quartzite that were derived from Coal Creek Canyon Clasts of claystone and
sandstone are locally present in the lower 20 inches of the umt. Generally the thickness of this unit 1s
about three to 30 feet where pediment deposits overlie Upper Cretaceous aged bedrock, and about 30 to
greater than 100 feet where these deposits overlie valley fill deposits (Shroba and Carrera 1994)

Terrace alluvium as described 1n the Geologic Charactenization Report (EG&G 1995a) consists
predomunantly of a shghtly cobbly gravelly light grayish brown to light reddish brown silty sand to
clayey silt Clasts are mostly subangular quartzite The umt forms small terraces and terrace remnants
about 8 to 33 feet above current stream levels that lack bar and channel morphology and are locally
mantled by a thin layer of colluvium The terrace deposits within OU 5 are probably composed mostly of
Broadway and Louviers Alluviums The thuckness of these deposits ranges from about 10 to 20 feet.

Pinev Creek Alluvium The Piney Creek Alluvium and post Piney Creek Alluvium undifferenuated are
commonly referred to as valley fill alluvium 1n this report  These umts consist of channel and terrace
deposits 1n and along most of the ephemeral streams across the Site  Areas i which Piney Creek
Alluvium has been 1denufied (Figure 3 10) consist of matenals that are commonly slightly cobbly

grayish brown silty sand to sandy clayey stit in the upper part and poorly sorted clast supported shightly
cobbly gravel 1n a hight yellowish brown clayey siity sand matnx in the lower part Clasts are mostly
subangular quartzite with a mmor amount of subrounded sandstone that was dertved from older
Quatemnary aged deposits Thickness of this unit 15 about 3 to 15 feet with an average of about 10 feet
(Shroba and Carrera, 1994) The Piney Creek Alluvium contains stage I (Gile and others 1966) carbonate
veinlets and locally one or more buried soil A horizons about 2 to 3 inches thick and also may contamn
expansive clays The Piney Creek Alluvium forms low terraces approximately 3 to & feet above stream

level that locally have poorly preserved bar and-channel morphology
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Colluvium The colluvial depostts at the Site are middle Pleistocene to Recent n age and occur along
Valley Siopes The colluvial matenal commoniy consists of dark gray to hight reddish brown siity sand
sandy silt, clayey silt and silty clay that contain minor amounts of boulders and cobbles The unit locally
includes clast and matrix supported boulders and cobbles to coarse to fine to cobbly gravel 1n a silty-clay
matnx These matenals are typically wellgraded to poorly graded and unstratified to poorly stratified
Clasts are typically subangular to subrounded their sedimentologic composition reflects that of the
bedrock and surficial deposits from which they were denved The thickness of these deposits 1s probably
about 3 to 15 feet (Shroba and Carrera, 1994) The colluvium occurs as thin discontinuous deposits 1n the
western portion of the Site and as more broad and laterally extensive deposits in the eastern portion of the
Site (EG&G 1995a)

Landshide Deposuts Landshde deposits include a wide vanety of mass movement deposits resulting from
the downslope transport of unconsolidated surficial and bedrock materal along ship planes Landslide
deposits are common along modern drainage slopes throughout the site and can occur as laterally
extensive deposits (EG&G 1995a) (Figure 3 9) These deposits consist of materials that are commonly a
dark gray to light reddish brown heterogeneous muxture of unsorted and unstratified surficial matenal
and rock fragments in a wide range of sizes (including clasts that are of the same composition of the
bedrock from which they were denved) Generally the thickness of these units 1s probably 10 to 30 feet
(Shroba and Carrera, 1994)

Amficial Fill According to the Surficial Geologic Map of the Rocky Flats Environmental Technology
Site and Vicimty (EG&G 1995a) the artificial fill consists of compacted and uncompacted fill matenal
composed of varying amounts of sand and finer matenal heterogeneous cobbles and boulders and refuse
Artificial fill which contains refuse will be referred to as waste fill herein  The unat locally includes small
areas of Rocky Flats Alluvium claystone and other unconsolidated deposits Generally the thickness of
this unut 1s less than 10 feet however some of the earthen dams are greater than 30 feet thick.

362 Inferred Faulting

Inferred bedrock structures within the OU 5 area predominantly consists of three faults These inferred
faults trend north  northeast and are assumed to be high angle reverse faults n conformance with the
regional structural framework (Figure 3 11) (EG&G 1995a) The dip of the fault planes 1s not known
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The longest inferred fault, referred to as Fault 2 1in the Geologic Charactenzation Report (EG&G 1995a) 1s
northeast trending reverse fauit that extends from Woman Creek to Colorado Highway 128 across the
western part of the industnial area and the Landfill Pond (Figure 3 1) It 1s assumed that the fault plane
dips to the west This fault was confirmed during the past year by a series of boreholes drilled to the north
of the Landfill Pond as part of the Systematic Evaluation Program (SEP) (EG&G 1995d) and by
boreholes drilled n OU 5 This data provided the best control for both the location and displacement of
the fauit Displacement of the A claystone was determmed to be about 60 feet at both locations

Fault 4 as referred to in the Geologic Charactenization Report (EG&G 1995a) 1s an inferred northeast
trending fault that extends from Woman Creek to South Walnut Creek across OU 2 and into QU 5 (Figure
3 11) It1s assumed that the Fault 4 1s a reverse fault that dips to the northwest. Displacement in the A
claystone has been observed to be approximately 70 feet within OU 2 (EG&G 1995a) The location of
thus fault 1s simular to that of the OU 2 bedrock step which was idenufied using shallow seismic
reflection and borehole data (EG&G 1995a)

Inferred Fault 5 as referred to 1n the Geologic Characterization Report (EG&G 1995a) also extends
through OU 5 and 1s located along the southeastern edge of the Industnal Area (Figure 3 11)
Displacement of the A claystone across thus fault 1s estimated to be approximately 30 feet (EG&G
1995a)

Evaluation of geologic and topographic features mdicates a lack of recent movement along faults at the
Site  Thus lack of movement was recently confirmed 1n the Systematic Evaluation Program (SEP) trench
where extensive fracturing was exposed 1n the bedrock across Fault 2 but was not present 1n the alluvium
and did not offset the unconformty between the L.aramie Formation and the overlying Rocky Flats
Alluvium (EG&G 1995a and 1995d) The fault 1s reported as not capable according to Nuclear
Regulatory Commussion gwdelmnes and therefore does not pose a seismic nisk for the site (EG&G
1995d)

363 Hydrogeology

The regional hydrogeology and OU 5 hydrogeology are summanized 1n the following sections
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3631 Regional Hydrogealogy

The Denver Groundwater Basin underlies a 6 700 square mile area in Colorado extending from the Front
Range on the west to near Limon on the east and from Greeley on the north to Colorado Springs on the
south The center ot the basm 1s located south of Bennett Colorado in western Arapahoe and Elbert
Counties Alluvial aquifers 20 to 100 feet in thickness commonly occur in the valleys of large streams m

the basin

The four major bedrock aquifers occurring 1n the Denver Basin from deepest to shallowest are the
Laramie Fox Hills Aquifer the Arapahoe Aquifer the Denver Aquifer and the Dawson Aquifer The
Pierre Shale underlies these units and due to 1ts great thickness (up to 8 000 feet) and low permeability
(Robson et al  1981a and 1981b) 1s considered to be the base of the four bedrock aqutfers listed above
Descriptions of the Denver Basin bedrock aquifers that exist beneath the Site the Laramie Fox Hills
Aquifer and the Arapahoe Aquifer are presented below The Denver and Dawson Aquifers do not underlie
the Site

Laramie Fox Hills Aquifer The Laramue Fox Hills Aquifer 1s composed of the sandstone and siitstone
units of the Fox Hills Formation and the lower sandstone units of the Laramue Formation (Figure 3 3)

The thickness of the aquifer ranges from 200 to 300 feet near the center of the Denver Basin (Robson

etal 1981b) The Site 1s located near the western boundary of the aquifer The base of the aquifer dips
steeply to the east 1n the area west of the Site and then 2 to 3 degrees to the east beneath the site The
upper Laramue Formation which separates the unconsolidated water bearing Upper Hydrostratigraphic
Unit (UHSU) 1n OU 5 (Section 3 6 3 2) from the underlying Laramie Fox Hills Aquifer consists of several
hundred feet of claystones siltstones and some clayey or silty sandstones with occasional coal layers
(EG&G 1995a and b)

In outcrop and shallow subcrop areas recharge to the Laramie Fox Hills Aquifer occurs as infiltration of
ncident precipitation and as infiltration of groundwater from shallow alluvial aquifers respectively
Outcrops of the Laramie and Fox Hills Formations 1n clay pits west of the Site are believed to be recharge
areas for the aquifer (Rockwell 1987) Toward the nterior of the basin downward leakage may also
occur through the upper Laramie Formation from the overlying Arapahoe Aquifer (Robson et al  198Ib)
Recharge to the Laramme Fox Hills Aquifer from vertical leakage through the upper Laramie Formation 1s
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expected to be mmmmal at the Site due to the substantal thickness of claystones and siltstones of the upper

Larame Formation

On a regional scale groundwater in the Laramie Fox Hills Aquifer flows from outcrop recharge areas
toward the center of the basin In the vicimity of the Site groundwater flow 1s generally from west to east
(Hurr 1976)

Arapahoe Aquifer In the central part of the Denver groundwater basin the Arapahoe Formation consists
of a 400 to 700 foot thick sequence of interbedded claystones siltstones sandstones and conglomerates
with claystones and shale being more promnent in the northemn third of the basin (Robson et al 1981a)
Individual sandstone beds are commonly lenticular and range from a few nches to 30 to 40 feet in
thickness (Robson et al 1981a) Beneath the Site the majority of groundwater flow 1n the Arapahoe
Formation occurs in the lenticular sandstones within the claystones The portion of Arapahoe Aquifer
present beneath the Site at OU § 1s not sigmificant from a regional aquifer perspective because it 1s
truncated by drainages on the Site and does not extend laterally from the Site to offsite areas

Recharge to the Arapahoe Aquifer occurs by the same mechanisms described for the Laramue Fox Hills
Aquifer In outcrop and subcrop areas recharge occurs from infiltration of incident precipitation and as
nfiltration of groundwater from shallow alluvial aquifers respectively At the Site the Arapahoe
Formation sandstones are recharged from infiltration of groundwater from overlying unconsol:dated
surface deposits On a regional scale the pnmary recharge mechamsm for the Arapahoe Aquifer occurs
through leakage from the overlying Denver Aquifer (Robson et al 1981a)

Groundwater 1n the Arapahoe Aquifer flows from recharge areas at the edge of the basin toward discharge
areas along incised stream valleys Groundwater also discharges from pumping wells (Robson et al
1981a)

3632 OUS5 Hydrogeology

Saturated unconsolidated surface deposits and weathered bedrock umts of the Arapahoe and/or upper
Laramie Formations (Figures 3 4 3 9 and 3 10) are considered the UHSU The UHSU 1s the

hydrogeologic unit of concern at the Site because of the potential for contamination and contam:nant
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mugraton The vast majonty of site impact has occurred 1n the UHSU The unweathered undifferentiated
Arapahoe Formation and Larame Formaton are considered the LHSU at the Site  Contaminant
concentrations 1n the unweathered upper Laramie Formation at the Site are typically very low and the
Laramie Fox Hills Aquifer exists at a substantial depth below the Site with a substantial thickness of
unweathered intervening claystones and siltstones separating 1t from the shallow UHSU (EG&G 1995b)
Therefore the Laramie Formation and the Laramie Fox Hills Aquifer are not addressed in the context of
OU 5 hydrogeology because the potential for contamination of these units from site related activities

appears to be minimal

Hydrogeologic conditions tn the shallow surface umts at OU § are influenced by local conditions local
recharge and interactions with the SID the 881 Hillside French Drain and Woman Creek The earthen
dams of Ponds C 1 and C 2 also influence groundwater flow The SID and Ponds C 1 and C 2 were
constructed to contain surface water The French Drain was constructed south of QU 1 to intercept
groundwater flow

In general groundwater in the shallow unconsolidated geologic unts of OU § flows from topographically
higher pediment areas (recharge) toward the dramnages (creeks) (discharge) that divide the pediment areas
Groundwater 1s then transmtted into and through the valiey fill alluvium that underlies the creeks
ulumately discharging to the creeks The shape of the top of bedrock surface strongly influences
groundwater flow by concentrating flow within erosional lows on the bedrock surface Groundwater
recharge to the shallow unconsolidated units occurs primanly as a result of local infiltration of snowmelit,
rainfall and surface water within the QU 5 area. Groundwater recharge also occurs as mnflow to OU 5
from upgradient areas to the west and from the industnal area to the north Artificial sources of recharge
from the industnal area occurs from building footing drains storm drains and storm surface water
diversion ditches Standing surface water with marsh type vegetation observed along the SID suggests
that the SID captures surface and groundwater and locally affects the recharge to the groundwater system.
Antelope Springs located on the southwest corner of OU 5 receives recharge from Rocky Flats Lake

(Figure 3 1)

Upper Hydrostrangraphic Unit  The shallow saturated hydrogeologic units at OU 5 compnise the UHSU
which consists of unconsolidated surface deposits (Rocky Flats Alluvium valley fill alluvium landslide
artsficaal fill and colluvium) and weathered bedrock (claystone sandstone siltstone) of the
Arapahoe/Laramie Formations that are 1n hydraulic communication with the saturated surface matenals
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The Arapahoe/Laramie Formation sandstones where they appear to be 1n hydraulic communication with
saturated surface matenials are also considered to be part of the UHSU The UHSU within OU 5 1s
believed to exist predominantly under unconfined condititons however partially confining conditions may

exist 1n the bedrock sandstones that are part of the UHSU

Groundwater in the UHSU flows generally eastward with secondary flow patterns along slopes toward
drainages Groundwater flow m QU § 1s strongly affected by the topographic relief the thin relatively
permeable surficial deposits and the underlying impermeable claystone bedrock surface topography
Sitewrde the geometric means of the hydraulic conductivities are 2 S4E-03 centimeters per second
(cm/sec) for the valley fill alluvium 2 1E 04 cm/sec for the Rocky Flats Alluvium and 9 33E-05 cnv/sec
for the colluvium 3 89E 05 cm/sec for the weathered sandstone 2 88E 0S5 cm/sec for the weathered
siltstone and 8 82E 07 cm/sec for the weathered claystone (EG&G 1995b) The colluvium and landshide
deposits are simular 1n textural and hydraulic properties (Schroba and Carrera, 1994) Hydraulic
charactenstics of the artificial fill vary depending on the purpose of the fill Generally the fill ranges from
low hydraulic conductivity such as the Pond C 2 dam to relatively high hydraulic conductivity associated
with waste fill matenals Many areas of artificial fill are superficial (road base) and the base of the fill 1s

above the water table

Groundwater elevations 1n the UHSU vary seasonally with the hughest elevations recorded during the late
winter spring time period and the lowest elevations recorded during the late summer fall tme period
Seasonal vanations 1n groundwater elevations ranged from less than 1 foot to over 6 feet The QU § area
exhibits localized flow from seeps and springs on the slopes of the Woman Creek drainage (EG&G

1995b) Some of the groundwater emerging at seeps and springs 1s lost to evaporation however some
flows along the surface and discharges into Woman Creeck Woman Creek 1s both a gaining and a losing
stream In the western half of the drainage Woman Creek 1s generally gamning whereas 1n the eastern half
it 1s generally losing The extent of gaimng and losing reaches varies seasonally (Fedors and Warner

1993) as described previously 1n Section 3 §

Groundwater level data used for the evaluation of the UHSU were collected from histonical and Phase I
monitoning wells within the OU § area. These data were obtained from RFEDS and are presented in detail
i Secton 5 8 for the individual IHSSs Groundwater level data were used to create UHSU groundwater
hydrographs (Section 5 8) and the UHSU potentiometric maps (Section 5 7 Figures 3 24 3 25 3 35 and
3 36) The potentometric surface maps were prepared using all available groundwater elevation data.
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Physical parameter data, used for the evaluation of the hydraulic properties of the UHSU (Appendices A
and C were obtamned from aquifer test resuits {Appendix D]) Descriptions of alluvial and bedrock
matenals were obtained from lithologic logs (Appendix B)

Lower Hydrostrangraphic Unit  The LHSU underlies the UHSU and 1s composed of unweathered upper
Laramie Formation or Arapahoe Formaton clayey to silty sandstones claystones and clayey to sandy
siltstones Unweathered bedrock sandstone siltstone and claystone geometric mean hydraulic
conductivities are 5 77E 07 cm/sec 1 S9E-07 cm/sec and 2 48E 07 cm/sec respectively (EG&G 1995b)
The relauvely low hydraulic conductivity of the unweathered bedrock suggests that the unweathered
bedrock acts as a barner to downward groundwater flow and effectively minimizes groundwater
interaction between units above and below the base of weathering Hydrograph data indicate unweathered
bedrock and UHSU deposits are not hydraulically connected (EG&G 1995b) Six bedrock wells were
nstalled as part of the scope of TM15 to evaluate possible hydraulic interaczon between the UHSU and
the LHSU 1n QU 5 specifically in and around the Ongnal Landfill (IHSS 115/196) Because of the lack
of hydraulic connection between the UHSU and the LHSU the vast majority of contamunation occurs n
the UHSU A discussion of the LHSU 1n the area of the Onginal Landfill 1s presented 1n Section 3 8 1

37 ECOLOGY

371 Terrestrial Ecosystems

The Site 1s located just below the elevation at which plains grasslands grade abruptly into lower montane
(foothills) forests (Marr 1964) The vegetation of the Site and adjacent areas 1s dominated by muxed grass

praine interspersed with various upland and lowland community types

Wildlife commumties at the Site have been greatly influenced by the increase in human use and
disturbance over the past 100 years Most notable has been the reduction 1n the number and diversity of
ungulates and predators The relative 1solation and habitat diversity of the Site have resulted 1n a nch
animal community when compared to nearby rangeland cropland and commercial or industrial
development The absence of domestic livestock and the proximuty to large areas of open space have

contributed sigmficantly to the ecological resources at the Site
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More mformation on ecological receptors and potential ecological risk 1n OU 5 can be found 1n the

ecological nisk assessment for the Woman Creek watershed presented in Section 7 0

3711 Vegetation

Plant communities within OU 5 are influenced primanly by moisture and prior disturbance Topographic
posiuon 1s the major factor influencing soil moisture  Areas along Woman Creek are persistently moist
(mesic) because of subsurface flows within the valley floor alluvium 1n addition to runoff and interflow
from adjacent hillsides The stream channel 1s wet (hydric) for much of the year although duration of
surface flow 1s vaniable North facing slopes within the drainage are relatively mesic because of the low
angle of insolation and the retention of snow South facing slopes and nidgetops are not as dry (xeric) as
mught be expected probably because of shallow subsurface flow through the Rocky Flats Alluvium that

caps the drainage divides

A complete list of plant species documented at the Site 1s supphied tn Appendix B of the Baseline
Buological Characterization of Terrestnal and Aquatic Habutats at the Rocky Flats Plant (DOE 1992c)

Mesic mixed grassland 1s the predominant habitat type associated with OU § occurring both as large
communities and small inclusions 1n other habatats It domunates the north facing and south facing
hillsides along the upper reaches of Woman Creek and the broad valley floor south and east of the OU 5
IHSSs (Figure 3 12) This habitat tends to be dominated by sod forming (rthizomatous) grasses Western
wheatgrass (Agropyron smithu) 1s typically the domunant species Other prevalent graminoids include
blue grama (Bouteloua gractlis) side oats grama (Bouteloua curtipendula) pramrie junegrass (Koelena
pyramidata) big bluestem (Adropogon gerardu) little bluestem (A scoparium) Canada bluegrass (Poa
compressa) Kentucky bluegrass (Poa pratensis) needle and thread (Stipa comata) green needlegrass
(Stipa vinidula) sleepygrass (Stipa robusta) switchgrass (Panicum virgatum) and narrowleaf sedge
(Carex stenophylla) Fringed sagebrush (Artemusia frigida) prane sage (A ludoviciana) and broom
snakeweed (Gutierrizia sarothrae) are common throughout this habitat Nonnative species such as
knapweed (Centaurea diffusa) cheatgrass (Bromus tectorum) smooth brome (Bromus inermis) and
Russian thistle (Salsola iberica) also exist The prevalence of taller and more sod forming grasses a
generally higher diversity of native forbs and an increased abundance of low shrubs or subshrubs

influences the use by small birds and mammals
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Xenc mixed grassland occupies the broad uplands both north of the OU 5 IHSSs and south of Woman
Creek (Figure 3 12) This habatat 1s relatively dry as a result of greater exposure to sun and wind and well
drained soils but persistent moisture 1s available at relatively shallow depths in the Rocky Flats Alluvium
capping the ndges As aresult some mesophytic species such as big bluestem and little bluestem are
present Prevalent native species include praine junegrass red three awn (Aristida purpurea) and
mountain muhly (Muhlenbergia montana) with varying amounts of blue grama side-oats grama, and sand
dropseed (Sporobolus cryptandrus) Other common spectes include needle and thread Canada bluegrass
bottlebrush squirreltail (Sutamon hystrix) and narrowleaf sedge Yucca and cacti are locally common 1n

areas of shallow so1l

Annual grass/forb habatat 1s located n the surface disturbance south east of Pond C 1 and 1s dominated by
weedy species (Figure 3 12) Prevalent species are usually aggressive nonnative annual or bienmal
plants Weedy mustards weedy composites field bindweed (Convolvulus arvensts) and great mullem
(Verbascum thapsus) domunate these areas along with cheatgrass and Japanese brome (Bromus
Japormicus) Cover height and seed production may support some wildlife use but relatively low

diversity extreme seasonality and short lived productivity are hmuting factors

Reclaimed grassland generally occurs as distinct plantings north of Woman Creek up to and including
patches n the industnial area of the Site (Figure 3 12) This habatat consists of ntroduced range or pasture
grasses particularly smooth brome (Bromopsis inermis) and intermediate wheatgrass (Agropyron
intermedium) with minor amounts of crested wheatgrass (A cristatum) Many of the stands are nearly a
monoculture of the planted species The low plant diversity and structure of these coarse grasses are

important limiting factors on wildhife use

Ripanian woodland habitats are associated with the hydric soils located along a narrow corndor on either
side of Woman Creek and along the margins of Ponds C 1 and C 2 (Figure 3 12) Tlus habitat consists of
mature plamms cottonwoods (Populus deltoides) and peachieaf willows (Salix amygdaloides) occurnng
either as small clumps or Individual trees along the drainages ponds and seeps Associated species often
include those listed below for npanan shrubland as well as wild rose (Rosa spp ) golden currant (Ribes
aureum) snowberry (Symphoricarpos spp ) and a vanety of grasses and forbs The presence of large
trees and seasonal availability of surface water attract wildlife not otherwise associated with the praine

ecosystems that dominate the Site
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Ripanan shrubland also occurs along the Woman Creek corndor often in assoctation with riparian
woodland Domunant species include coyote willows (Salix exigua) peachleaf willows and leadplant
(Amorpha fruticosa) The shrubby species that domunate this habitat support use by some wetland or

ripanian wildlife species but diversity and density are typically lower

Short marsh habitats occur along Woman Creek and the SID and 1n groundwater seep areas to the south It
requires seasonally wet (saturated) sites such as hullside seeps (Figure 3 13) They are domunated by
sedges rushes and hydrophytic forbs Low plant height, low plant species diversity dense cover and wet

sotl l1mut the variety of wildlife using this habitat type

Ponderosa pine woodland occurs as sparse stands on rocky uplands such as those found 1n the surface
disturbance located south of the south fork of Woman Creek (Figure 3 12) The understory beneath the
open pine canopy ts tvpically dominated by native species charactenstic of the foothills a few miles west
of the Site  Shrubs 1n the understory include wax currant (Ribes cereum) skunkbrush (Rhus trilobata)
and snowberry Ponderosa pine (Pinus ponderosa) attract wildlife not otherwise present 1n praire

ecosystems including a number of species that are eastward extensions of the nearby foothulls fauna

Disturbed communities and/or barren lands occur as small inclusions of other habitat types usually
associated with IHSSs Some IHSSs such as the old landfill are essentially devoid of vegetation Most of
the disturbed land has been invaded by annual weeds such as tumble mustard (Sisymbrium altissimum)
tansy mustard (Descurainia pinnata) alyssum (Alvssum minus) prickly lettuce (Lactuca sernola) diffuse
knapweed (Centana diffusa) Russian thistle (Salsola iberica) kochia (Kochia scoparia) and bracted

vervain (Verbena bracteata) The lack of cover and food limit wildhife use of this habatat

3712  Wildlife

Large Mammals Wildlife species within OU § are typical of the Site and simular habitats throughout the
Front Range foothills This semblance 1s due to a lack of barriers within the Site and between the western
plains and the surrounding foothulls Larger mammals observed within OU 5 include the coyote (Canis
latrans) and mule deer (Odocotleus hemionus) Both of these spectes are wide ranging and the mosaic of

habitats within OU 5 1s switable for their use Raccoons (Procvon lotor) long tailed weasels (Mustela
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frenata) siniped skunks (Mephitis mephitis) and red foxes (Vulpes vuipes) also occur at the Site
habitats such as those m QU §

Small Mammals The most common and widespread small mammal within OU 5 1s the deer mouse
(Peromyscus mamculatus) which has been captured 1n nearly every habitat type Additional small
mammal captures include the meadow vole (Microtus pennsylvanicus) praine vole (M ochrogaster)
plans harvest mouse (Retthrodontomys montanus) western harvest mouse (R megalotus) and hispid
pocket mouse (Chaetodipus mispidus) Less widely distnbuted species include the silky pocket mouse
(Perognathus flavus) plains pocket mouse (P flavescens) olive backed pocket mouse (P fasciatus) and

meadow jumping mouse (Zapus hudsonius)

The meadow jumping mouse 1s of special iterest because the subspecies that occurs at the Site Preble s
meadow jumping mouse (Z h prebler) 1s a candidate for federal listing as threatened or endangered
(Figure 3 14) Preble s meadow jumping mouse has been captured at OU 5 and a significant amount of
suitable habatat occurs there (Figure 3 14) Ammals were captured 1n nnpanan areas with well-developed
shrub canopies and a relatively lush understory of grasses and forbs This 1s typical of habitats occupied
by the subspecies throughout its range Quantitative descriptions of small mammal distribution and
abundance can be found in the Ecological Monitoring Program 1995 Annual Report (EG&G 1995f

pending clearance)

Birds A vanety of birds of prey occur at the Site  The most common species are the red tailed hawk
(Buteo jamaicensis) and great horned owl (Bubo virgimanus) both of which are present on the site
throughout the year and nest 1n mature cottonwoods or conifers such as those found 1n the Woman Creek
valley Other species that breed onsite include the Swainson s hawk (Buteo swamnsonit) Amencan kestrel

(Falco sparvenius) and long-eared owl (Asto otus)

The C ponds constructed at the Site for control of surface water runoff support seasonal use by a number
of wading birds shorebirds waterfowl and related species The largest water bird observed at the site 1s
the great blue heron (Ardea herodias) which preys on fish amphibians and large macromvertebrates
Herons are prevalent at Pond C 2 because of its abundant fathead minnow population The smaller black
crowned mght heron (Nycticorax nycticorax) also feeds along the ponds although less commonly

Neither of these species 18 known to nest m OU 5 although they use the site during the breeding season
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The most common waterfowl on Ponds C 1 and C 2 are the Canada goose (Branta canadensis) mallard
(Anas platvrhynchos) gadwall (A strepera) green winged teal (A. crecca) blue winged teal (A discors)
and pred billed grebe (Podilymbus podiceps) All of the spectes listed above nest in wetland vegetation

along the margns of the ponds

The most extenstve small bird communities in OU 5 are dominated by ground nesting species typical of
prairie ecosystems 1n the region  Ridgetops and hillsides support species such as western meadowlark
(Sturnella neglecta) vesper sparrow (Pooecetes gramineus) and grasshopper sparrow (Ammodramus

savannarum) plus the horned lark (Eremophila alpestris) in more xeric habatats

The presence of mature deciduous trees along Woman Creek nipanan corndors attract sarboreal (tree
nesting) spectes such as the northern flicker (Colaptes auratus) eastern and westem kingirds (Tyrannus
tyrannus and T verticalis) black billed magpie (Pica pica) Amencan robin (Turdus nugratorius)
warbling vireo (Vireo gilvus) yellow warbler (Dendroica petechia) northern onole (Icterus galbula) blue

grosbeak (Gutraca cyanea) and American and lesser goldfinches (Carduelis tnstis and C psaltna)

Wetland shrubs and cattails support a songbird community dominated by the red winged blackbird
(Agelaius phoeniceus) common yellowthroat (Geothlypts trichas) song sparrow (Melospiza melodia) and

less commonly the yellow headed blackbird (Xanthocephalus xanthocephalus)

Repnles and Amphibians  As 1s typical for the region reptile and amphibian species are not as numerous
as other nvertebrates n OU 5§ The most common species are the bullsnake (Pituophis melanoleucus)
yellow bellied racer (Coluber constrictor) garter snakes (Thamnophis spp ) and prairie rattiesnake
(Crotalus vindis) All of these species occur in the open grassiand habitats that domunate QU 5 although

the garter snakes are frequently found in or near water

By far the most abundant and widespread amphibian at the Site and within QU § 1s the boreal chorus frog
(Pseudacrs triseniata) This small wetland dwelling member of the tree frog family occurs in virtually

every stream pond ditch or other area where surface water persists through the spring and early summer
A true frog the northern leopard frog (Rana pipiens) 1s completely aquatic and requires permanent water

such as 1s found 1n the C ponds

325

. o et an YIS g DI Ry

s




Rockv Flats Environmental Technology Site
Final Draft—Phase I RFI/RI Report Operable Unut 5 October 1995

The Woodhouse s toad (Bufo woodhouser) breeds in ponds and streams at the site but may wander ‘
considerable distances from water 1n search of insect prey The plains spadefoot (Scaphiopus bombifrons)
requires the least persistent water of any of the amphibians at the site like true toads such as the

Woodhouse s toad spadefoots spend most of the year 1n the mud beneath seasonally wet sites

Arthropods  Four classes of arthropods have been captured during sweep netung pitfall trapping or
opportunistic netting of invertebrates withm OU 5  the millipedes (Diplopoda) 1sopods or pill bugs
(Crustacea) spiders and allies (Arachmda) and insects (Insecta) (DOE 1992c) Of these the insects were

the most abundant and taxonomucally diverse group

The arthropod community 1n OU 5 prowvides a prey base for insectivores Grasshoppers and leafhoppers
are probably the most important prey groups because of their abundance size and tendency to occur on
the foliage of plants where they are easily detected and captured Large grasshoppers are also consumed
by predators such as kestrels and coyotes

372 Aquatic Ecosystems .

Aquatic habitats within QU § are restricted to the head waters of Woman Creek and 1ts tributaries
Intermittent stream flow with areas of persistent flow typifies Woman Creek in OU 5 Intermuttent
segments contain 1solated pools that provide important habitat for many aquatc species during the late
summer angd early fall when flow ceases Persistent flows onginate from seeps and springs around SW104
a surface water sampling site south of the QU 5 area from Rocky Flats Lake an abandoned gravel pit
southwest of the Site and dispersed groundwater seeps along Woman Creek Pond C1 1s the only
impoundment of Woman Creek on the Site as Pond C 2 receives flow from the SID

OU 5 IHSSs do not appear to impact Woman Creek s water quality Water quality throughout the upper
reaches of Woman Creek 1s good and heterogeneous substrate 1n the stream channels provides habitat for
species adaptable to vanable flow (DOE 1992a, 1992c)

Benthic Communities The benthic macroinvertebrate commumty within Woman Creek 18 relatively nch
and diverse (DOE 1992¢) The most abundant and widespread groups overall in stream communities are

the larvae of true flies (Diptera) and mayflies (Ephemeroptera) The most common dipteran taxa are .
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blackflies (Simulidae) and mudges (Chironomudae) Both caeud and baeud mayflies are also common
Other aquatic invertebrates include caddisflies (Trichoptera) craneflies (Diptera Tipulidae) predatory
damselfly larvae (Odonata) and two non nsect taxa, the amphipod (sideswimmer) (Hyalella a-teca) and
the snail (Phvsella sp) Species nichness for mayflies and caddisflies increases from headwater segments
to SW026 (east of Pond C 2) where flow in Woman Creek decreases apparenty due to loss to
groundwater (DOE 1992¢)

The OU 5 pond habatats provide a more reliable water source than the intermuttent stream channels
However as 1s typical of lentic (pond) water bodies the more homogenous substrate and lack of flow
limuts the macroinvertebrate communities Most of the communities are strongly dominated by midges
and aquatic earthworms (Oligochaeta) Pond C 1 with a more developed aquatc plant community along
the edges supports a more diverse assemblage of nektonic forms including water striders (Hemiptera
Gerndae) and water boatmen (Hemiptera Conxidae) Predatory dragonfly nymphs (Odonata) are present

in the C ponds as are crayfish (Astacidae)

Fish  As with macroinvertebrates low and intermuttent flow along most stream reaches within QU §
greatly hmts the ichthyofauna of the site Species captured in the streams include the creek chub
(Semotilus atromaculatus) stoneroller (Campostoma anomalum) fathead munnow (Pimephales promelas)
and green sunfish (Lepomus cyanellus) Of these species the creek chub 1s the most tolerant of poor water
conditions McClane (1978) reported that within its range the creek chub may be found 1in almost any

stream capable of supporting fish life

Fish communities 1n the C ponds are highly influenced by the presence of suitable substrates aquatic
vegetation and persistence of water The most common species include the golden shiner (Notemigonus
crysoleucus) white sucker (Catostomus commersont) and largemouth bass (Micropterus salmoides)
Golden shiners feed on a variety of small prey and algae and may themselves be important prey for larger
fish or piscivorous birds because of the large populauons they attain and their relatuvely large size Whate
suckers are tolerant of large amounts of pollution siltation and turbidity and able to survive in waters
low in oxygen (McClane 1978) Ths widespread species feeds on msect larvae and algae Largemouth
bass caught in Pond C 1 include large individuals that undoubtedly are at the top of the aquauc food web

aside from large terrestrial piscivores such as cormorants or great blue herons
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373 Species and Habitats of Special Concern

Candidate endangered ammal species of interest include the Preble s meadow jumping mouse and
ferruginous hawk (Buteo regalis) Both have been documented at the Site during field mvestigations mn
1991 and 1992 Specimens of Preble s meadow jumping mouse were collected 1n moist habitats along
Woman Creek 1n both 1991 and 1992 (EG&G 1992g) Swainson s hawks nest at the Site and the tall
cottonwoods along Woman Creek represent suttable nest sites Ferruginous hawks are present in the
region primarily during the winter but an unmated juvenile male spent constderable time 1n the Woman

Creek dramnage during the summer of 1991

Only one endangered plant spectes the Ute (or Diluvium) ladies tresses orchid 1s potentially on or near
the Site It has been observed on Boulder County open space 10 males to the north and along Clear Creek
to the south However 1t has not been observed during intensive field investigations 1n OU 5 and other

reaches of Woman Creek 1n 1991 or duning a sitewide endangered species survey n 1992 (EG&G 1992h)

38 PHYSICAL CHARACTERISTICS OF EACH IHSS

This section provides discussions of physical characteristics as they pertain specifically to the geology and
hydrogeology of each IHSS within OU 5 The physical setting of each IHSS 1s also described within each

of the following sections

381 IHSS 115 (Original Landfill) and IHSS 196 (Fiiter Backwash Pond)

This section discusses the geology hydrogeology and physical seting of IHSSs 115 and 196 Because
THSS 196 1s located withuan the boundaries of IHSS 115 these THSSs are discussed together

The Onginal Landfill (IHSS 115) and the Filter Backwash Pond (IHSS 196) are located within the south
buffer zone just south of the Site industnial area (Figure 3 15) IHSS 115/196 are located north of Woman
Creek on a moderately to steeply sloping south facing hiliside (DOE 1994a, Appendix C Photos 39 40
and 42) The northemn portion of the Onginal Landfill lies just south of the buffer zone access road and
forms a flat bench that drops off to the south (DOE 1994a Appendix C Photo 14) In the westem section
of the Ongmal Landfill (DOE 1994a, Appendix C Photo 47) an erosional swale exists The ongnal
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landfill extends beneath the SID and the SID road and along the south sloping hillside down to Woman
Creek Three seeps have been idenufied along the eastern edge of the surface disturbance east of the
Onginal Landfill (Figure 3 15) A sewer outfall pipe daylights in the top central portion of the ongmnal
landfill (DOE 1994a Appendix C Photos 51 and 54) Waste debns can be found along the surface of the
original landfill and sucking out of sloped areas (DOE 1994a Appendix C Photos 19 20 44 52 and 53)

IHSS 196 lies near the bottom of the above mentioned swale north of the SID within IHSS 115 (Figure

3 15) IHSS 196 lies within a flat section of the swale and 1s surrounded by steeping sloping sidewalls to
the north west and east Two seeps have also been 1dentified 1n the area of and west of IHSS 196 (Figure
315)

The physical charactenstics of the IHSS 115/196 area were based on information from the Phase I and
TM1S5 field invesugations (DOE 1992a and 1994a) the Geologic Charactenzation Report (EG&G
1995a) the Hvdrogeologic Charactenization Report (EG&G 1995b) and the Preliminary RFETS OU §
Geotechnical Investigation (EG&G 1995¢)

3811 Geology IHSS 115/196

Geologic deposits present in IHSS 115/196 consist of unconsolidated artficial fill waste fill landslide
colluvium valley fill alluvium (Piney Creek Alluvium) Rocky Flats Alluvium and consolidated bedrock
of the undifferenuated Arapahoe/Laramie Formauons and are discussed below Borehole and monitoring
well locations are presented in Figures 2 4 and 3 16  The preliminary geotechnical map of the area shows
the surficial geology and 1s presented i Figure 3 16 Geologic cross sections through the area are
presented 1n Figures 3 17 through 3 20B Figure 3 21 presents the thickness of unconsolidated matenals
in IHSS 115/196 which range from 2 feet up to approximately 37 feet The thickest sections of
unconsolidated matenal 1s apparently Rocky Flats Alluvium in the northwest (boring 59594) waste fill in
the central (boring 58693) and artificial fill and landslide matenal i the southeast center (57094)of the
Oniginal Landfill

Artificial Fill  Aruficial fill was encountered along the eastern portion of IHSS 115 and consisted
primanly of sandy gravely clay and lacked plant production waste The artificial fill was placed along the
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south side of the SID durng 1ts construction and consisted of excavated material and clean imported road .
base/fill

Waste Fill Waste fill encountered in IHSS 115/196 consisted predomunantly of sandy clayey gravels and
cobbles derived from the Rocky Flats Alluvium mixed with varying amounts and types of waste from
previous production at the site  Types of waste observed during this investigation included sheet metal
wood broken glass glass bottles plastic rubber metal shavings ceramic shingles nails solid blocks of
graphite fine graphite silt and sand concrete asphalt, and 55 gallon steel drums The consistency of the
waste fill ranged from loose and unconsolidated to moderately dense and consolidated The thickest
deposits of the waste fill ranged from 9 feet (boring 56994) 12 feet (59194) and 15 5 feet (boring 56893)
1n the central area of IHSS 115/196 to approximately 12 to 20 feet on the west side of IHSS 115

(Figure 3 17)

Landshde Landshide deposits were not differentiated from the other geologic deposits presented i Figure

3 16 because the other geologic units were incorporated into the landslides during the landshding Figures

3 18 through 3 20B show a symbol for landslide deposits however this unit may contain matenal from

several discrete unuts and possibly different landshide events A discussion of the landsliding i IHSS '
115/196 1s presented i Section3 812

Colluvium Colluvium ts exposed i small undisturbed areas south of the Rocky Flats pediment terrace
(Figure 3 16) where the deposit was developed on the gently sloping bedrock surface Colluvium
consisted pnimanly of sandy clayey gravel and cobbles and sandy clay In cross section the colluvium
appears to mixed with and apparently mobilized into the landshide deposits The thickness of colluvium
ranged from 1 foot up to 13 feet

Valley Fill Alluvium/ Piney Creek Alluvium Valley fill alluvium (Piney Creek Alluvium of Figure 3 9)
was encountered along Woman Creek and consisted primarily of sandy to silty-clayey gravel with cobbles

The maximum thickness of valley fill alluvium was 5 to 7 feet

Rocky Flats Alluvium Rocky Flats Alluvium was encountered on the north side of IHSS 115/196 and
consisted primanly of graveily sand with some clay to sandy ciay and clayey sand with some to trace

gravel In addition there was a paleo-stream channel encountered in boring 59594 where a medium to
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fine gramned sand was observed from 32 feet to 37 45 feet immediately above the underlying bedrock
Thickness of the Rocky Flats Alluvium ranged from approximately 15 feet (boring 56994 where 9 feet of
overlying waste fill was observed) to 37 45 feet (boring 59594)

Arapahoe/Laramie Formations The undifferentiated Arapahoe/Laramie Formation in IHSS 115/196
consisted predomunantly of claystone with some thun interbeds and laminae of siltstone and sandstone
The claystone was observed to be massive to thinly laminated contamning trace ironstone nodules trace to
some organics in the form of leaf imprints dissemunated carbon and trace ignite interbeds with some
thin 1nterbeds and lamnae of siltstone and sandstone Sandstone and siltstone nterbeds from Q 5 to 10
feet in thickness conststed of very fine to fine graned clayey to silty sandstones and sandy to clayey
siltstones shightly friable to well cemented trace ronstone nodules cross bedded to laminated with some

soft sediment deformation structures and trace fossils with trace to some dissemunated carbon

As part of the groundwater investigation to evaluate possible hydraulic interaction between the UHSU and
the LHSU and to evaluate the inferred Fault 2 (Figure 3 11) five bedrock boreholes (56694 57194

57594 59894 and 71194) were dniled in and around the IHSS 115/196 area (Figures 2 4 and 3 16)
Montoring wells were mstalled 1n the borehole and screened where potential water bearing sandstones or
siltstones (Figure 3 8) were encountered on the basis of the geologic and geophysical logs (Appendix B)
Boring 56694 was abandoned due to borehole collapse during well installation and boring/well 59394 was
mstalled as an offset A sixth well (71494) was located on the basis of the upper siltstone nterval
observed at locauon 57194 The inferred Fault 2 apparently intersects the Old Landfill between locations
71194 and 57194 striking north northeast Vertical displacement of the A claystone along Fault 2 was

estumated at 60 feet

As part of the geotechnical investigauon of the Onginal Landfill (EG&G 1995e) the claystone bedrock.
presented 1n cross sections A A through D D (Figures 3 17 through 3 20b) was differenuated based on
the degree of weathering Classifications are severely weathered claystone moderately weathered
claystone and fresh claystone Severely weathered claystone ranged i thickness from 0 5 feet to 4 feet
and is weathered to the extent that little to no ongmal rock texture or structure are recognizable
Moderately weathered claystone ranged 1n thickness from 2 feet to 23 feet and 1s highly weathered
(showing some discernibie bedding structure with heavy iron oxide statning of both the groundmass and
fractures and/or bedding planes) to moderately weathered (easily discermible bedding structures with

311



Rocky Flats Environmental Technology Site
Final Draft—Phase I RFI/RI Report Operable Unit 5 October 1995

vanable amounts of 1ron oxide staiming) to slightly weathered (occasional iron oxide staining along
fractures and bedding) Fresh unweathered bedrock 1s charactenized by the absence of iron-oxide staimng

3 8 12 Landsliding IHSS 115/196

As shown on Figure 3 16 several discrete landslides as well as general areas of land shding within the
IHSS 115/196 area were defined duning the geotechnical investigation Other areas of land sliding may
possibly exist within the study area, although these areas are not readily evident due to their lack of
indicative surface morphology Such areas would involve shides that are obscured by fill and that are not
apparent on pre landfill airphotos or that are very old with completely eroded surface features (EG&G
1995¢)

Three types of slope failure were noted within the IHSS 115/196 area during this geotechmcal study
These failure types imnvolve different geologic matenals underlying the landfill slope and are presented
below

The first type of slope failure mnvolved waste fill land sliding on severely weathered claystone Evidence
for this type of failure was encountered mn borehole 57194 which was located approximately 20 feet
downslope of the upper concave landslide scarp m the central portion of the upper landfill slope (Figure
3 21) (EG&G 1995¢) Approximately 3 feet of waste fill on disturbed moderately weathered claystone
overlies 1n place severely weathered claystone The contact of disturbed and 1n place claystone at 4 feet
les along a nearly honizontal (10 degree) slick shide surface The disturbed matenial from 3 2 to 4 feet
may represent a block of claystone worked 1n with the waste during fill placement, or bedrock
incorporated within the shding fill EG&G 1995¢)

The second type of slope failure mnvolved colluvium shding on severely weathered claystone Evidence of
this type of land sliding was found in borehole 71294 located within the recent slide mass at the southeast
comer of the study area. The colluvium at this location appears to have failled on or with underlying
severely weathered claystone (EG&G 1995¢)

The third type of slope failure involved landsliding within moderately weathered claystone Direct
evidence of this type of slope failure was found in boring 57694 and 1n deep bedrock momtonng well
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57594 These boreholes were drilled in the lower slope south of the SID 1n the east portion of IHSS 115
(Figure 3 21) (EG&G 1995e) At borehole 57694 (driiled 1nto a relatively recent land siide) 3 feet of
colluvium and 11 5 feet of underlying moderately to severely weathered claystone overlie 1 place
severely weathered claystone at 14 5 feet At borehole 57594 a simlar sequence with 6 feet of colluvium
and about 10 5 feet of claystone overlies in place moderately weathered claystone at a depth of 16 5 feet
(EG&G 1995e) The landshide encountered 1n borehole 57694 1s shown on section C C

The occurrence of colluvium or landshde debns underlain by moderately weathered claystone without an
mtermediate zone of severely weathered bedrock, presents indirect evidence of shiding withun the
moderately weathered claystone Ths relation was encountered 1n several boreholes including 59694
58693 57094 and possibly 56994 (EG&G 1995¢) The land shides as interpreted 1n these boreholes
located along the slope above the SID are shown n sections A A and B B and Figure 3 21

Based on a 1951 airphoto boreholes 59794 71194 58693 59294 and 59094 are located within the limits
of what appears to be a large landslide (Figure 3 21) No apparent shde debris was encountered 1n borings
59794/71194 however the alluvial bedrock contact 1s approximately 14 feet deeper than the elevation of
the contact observed 1n borings 43392 and 59194 suggestung some movement downslope at this location
has occurred At 58693 roughly 12 feet of wet colluvium/slide matenal underlies approximately 15 feet
of waste fill and overlies fresh claystone at about 27 feet Boreholes 59294 and 59094 are located on the
lower slope south of the SID 59294 shows landslide matenals that overlie severely weathered claystone
and 59094 shows similar landslide debnis overlying valley fill alluvium along Woman Creek (EG&G
1995e)

The geologic interpretation presented on Section B B (Figure 3 18) suggests a thick landslide deposit or
complex of land shides through borehole 57094 This interpretation 1s based on the appearance of
colluviun/slide matenal 1n the deeper portion of the core from 57094 the low top of bedrock elevaton
the relatively thin moderately weathered zone underlying colluvium/slide and the base elevation of the
nearby land shide evidenced 1n core from borehole 57594 Along the upper portion of Section B B sliding
at the location of grouped boreholes 57194 58394 and 71494 (located between prominent scarps on the
upper landfill slope) involves waste fill slipping on weathered claystone The conceptual landslide model
presented on Section B B shows waste fill below the lower scarp failing on the older slide matenal
encountered 1n 57094 The actual depth of this upper waste fill shide below the lowed scarp 1s uncertain
(EG&G 1995¢)
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No compelling evidence for deep seated shiding within the fresh claystone was encountered during the .
geotechnical investigation (EG&G 1995¢)

3813 Hydrogeology IHSS 115/196

The UHSU hydrogeology of the IHSS 115\196 area 1s charactenized by the southerly slope toward Woman
Creeck man made draimnages (the SID and building drains) and groundwater flow through the
unconsohidated surface depostts (artificial fill waste fill landshide deposits colluvium, and valley fill
alluvium) and the weathered bedrock of the Arapahoe/LLaramie Formations) As described 1n Section
3632 the LHSU consists of unweathered bedrock of the Arapahoe/Laramie Formations A total of sixty
one wells or piezometers (well ponts usmg teflon tubing mun1 wells using 1 inch PVC pipe and
momnitonng wells using 2 inch PVC pipe) were 1nstalled in the IHSS 115/196 area as part of the OU §
RFI/RI investigation The UHSU potentiometric surface for September 1994 and May 1995 are presented
in Figures 3 24 and 3 25 which represent the lowest and highest water level elevations respectively
recorded during the period August 1994 to July 1995 Only four UHSU wells were dry dunng the May
1995 water level momtoring event and these locations were south of the SID on bedrock topographic
highs Well 62893 which was constructed 1n an area of a seep was observed to be flowing at the surface .
during May 1995

Groundwater generally flows from the upgradient Rocky Flats Alluvium through the laterally continuous
and intertonguing unconsolidated surficial materials in a south southeasterly direction until reaching the
apex of Woman Creek (Figures 3 17 to 3 19) Along Woman Creek the groundwater flow direction
changes to an easterly direction parallel to surface water flow The average groundwater gradient 1s 0 13
foot/foot during September 1994 and 0 16 foot/foot during May 1995 Groundwater flow 1s downgradient
along the contact between the overlying unconsolidated deposits and the low permeability claystone
bedrock

Recharge of the THSS 115/196 area 18 primanly from upgradient precipitation imnfiltration (ground surface
and along the SID) and possibly from building drains Groundwater discharges to the surface 1n places of
shallow bedrock as diffuse flow (seeps) and concentrated flow (springs) (Figures 3 15 and 3 16) Below
the SID Woman Creck 1s a losing stream for most of the year except for the wettest months Seasonal

variations in recharge strongly affect the UHSU potentiometric surface (Figures 3 24 and 3 25) Figures .
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3 22 and 3 23 present hydrographs of wells located in the IHSS 115/196 area. Note the cyclic nature of
the hydrographs for wells 59493 and 59593 which were monitored over a two year period (Figure 3 22)
Seasonal fluctuations of six feet were observed in the wells located tn IHSS 196 (wells 59493 63893
63993 and 64093) and over nine feet in well 60593 southwest of IHSS 115/196

Hydraulic charactenistics of the waste fill in IHSS 115/196 were esimated dunng aquifer tests performed
mn 1993 (DOE 1994a) Results of the test on Well 59493 revealed hydraulic conductivities ranged from
137E 03 to 1 73E 02 cm/sec Hydraulic conductivities 1n this range are indicative of permeable well
sorted sands and gravels The log of 59493 indicates the waste fill 1s underlamn by approximately 1 foot of

colluvium which 1s underlain by fresh to moderately weathered claystone bedrock.

Hydraulic conductivities of the valley fill alluvium/Piney Creek Alluvium in THSS 115/196 were
esttmated mn well 7086 during aquifer test evaluations for the RFETS Hydrogeologic Charactenization
Report which ranged from 1 SE 04 to 6 8E 04 cm/sec (EG&G 1995b)

Hydraulic characteristics of the Rocky Flats Alluvium in IHSS 115/196 were estimated during aquifer

tests performed mn 1995 by the Aquifer Testing Program (EG&G 19951) Hydraulic conductivities in well

56994 ranged from 1 OE 05 to 1 2E-06 cm/sec using the falling head and nsing head methods .
respectively and well 59594 was estimated at 7 7E 03 cm/sec using both the nising and falling head

methods

Hydraulic charactenistics of the colluvium/landshide matenial in IHSS 115/196 were estimated during
aquifer tests performed in 1995 by the Aquifer Testing Program (EG&G 19951) Hydraulic conductivities
in well 59694 were estimated at 6 8E 07 cm/sec using the nsing head method

As described in Section 3 53 2 the LHSU consists of unweathered bedrock of the Arapahoe/Laramie
Formatuons To evaluate the potential for hydraulic interacuon between the UHSU and LHSU six bedrock
monttoring wells were installed during the implementation of TM15 (DOE 1994a) One of the six
monitoring wells (well 57594) displayed artesian conditions (a water level elevation hugher than the top of
the confined aquifer 1t 1s screened 1n) during May 1995 Well 57594 had a hydraulic head measured at
5940 5 feet above MSL and two adjacent UHSU wells with lower water table elevations wells 59993 and
57994 at 5937 feet and 5936 feet above MSL respecuvely Thus the vertical gradient in this area near

Woman Creek 1s upward at 1 O foot/foot
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Of the six LHSU wells three developed sufficient groundwater to be sampled for water quality parameters
(57594 59894 and 71494) the remaining three wells have developed very slowly and have not been fully
developed or sampled (57194 59394 and 71194 Water level measurements from wells 57194 59394
and 71194 have not stabihized since mstallation which 1s consistent with the textural properties and low
permeabihities of the LHSU Water level measurements 1in wells 57194 59394 59894 71194 and 71494

indicate downward vertical gradients reflecting areas of recharge

Hydraulic charactenstics of the LHSU 1n IHSS 115/196 were estumated during aquifer tests performed n
1995 by the Aquifer Testing Program (EG&G 19951) Hydraulic conductivities of the upward fining
clayey sandstone to sandy claystone in well 57594 ranged from 1 1E 06 to 7 0E 07 cm/s Hydraulic
conductivities of the sandy siltstone mn well 59894 ranged from 2 SE 06 to 9 7E 07 Hydraulic
conductivities of the siltstone 1n well 71494 ranged from 3 8E 06 to 6 2E-06 The hydraulic conductivities
of the LHSU lithologies screened in IHSS 115/196 are comparable to the geometric means for
unweathered bedrock sandstone siltstone and claystone (5 77E 07 cmv/s 1 S9E 07 cm/c and 2 48E (07
cm/s respecuvely [EG&G 1995b)) reported 1n Section 3 53 2

In summary on the basis of the contrasts 1 hydraulic conductivities observed in IHSS 115/196 the UHSU
groundwater flow 1s along the contact between the fresh to moderately weathered bedrock and the
overlying unconsolidated surficial matenals Due to the downward vertical gradient created by the two to
three orders of magnitude difference in hydraulic conductivities between waste fill/Rocky Flats Alluvium
and the bedrock in THSS 115/196 very little possibility exists for downwind migration of contaminants

382 IHSS 133 (Ash Pits Incinerator and Concrete Wash Pad)

This section discusses the geology hydrogeology and physical setting of THSS 133 The IHSS
incorporates four original ash pits and two new ash pits (TDEM land TDEM 2) that were used to dispose
of incinerator ashes the former incinerator area and a concrete wash pad The concrete wash pad was
used to wash out cement trucks that were being used to construct the Site facihities

The IHSS 133 area 1s located within the south buffer zone just southwest of the Site industnal area south
of the west access road and north of Woman Creek (Figure 3 15) Six IHSSs one p1t, and a disturbed area

east of the [HSSs were 1dentified Two additional ash pits (TDEM 1 and TDEM 2) were 1dentified from
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aenal photographs results of the TDEM survey and the soil boring mvestigation IHSSs 133 1 through
133 4 (the four onginal ash pits) IHSS 133 6 (concrete wash and disposal area) and the two TDEM
anomalies lie south of a steep south facing slope on a fairly flat lying surface that slopes gently toward
Woman Creek (DOE 1994a, Appendix C Photos 31 and 32) Photographs 18 and 36 1n TM15

Appendix C show IHSS 133 2 (an ash pit delineated by two signs shown at the right side of photo 18)
located just below the above mentioned steep siope The terrain 1s hummocky (DOE 1994a, Appendix C
Photos 31 and 32) and the individual ash pits can to some extent be identified as a hump on the ground
surface IHSS 133 5 (shown on DOE 1994a, Appendix C Photo 17) occupies a portion of the above
mentoned steep south facing slope and a portion of a flat bench above the sloped area IHSS 133 5 1s the
where the old incinerator was located and an area that was subsequently used for washing concrete trucks
It was common practice for concrete trucks with unused partial loads of concrete to have their remaining

loads poured and their interiors washed prior to being returned to their respective concrete plants

The overall area 1s predomuinantly covered with praine grasses and cact1 A dirt access road, an

underground abandoned gasline and an overhead powerline pass east to west through the IHSS 133 area

The physical charactenisucs of the IHSS 133 area were based on information from the Phase I and TM15
field investigations (DOE 1992a and 1994a) the Geologic Charactenization Report (EG&G 1995a) and
the Hydrogeologic Charactenzation Report (EG&G 1995b)

3821 Geology IHSS 133

Geologic deposits present in IHSS 133 consist of unconsolidated artificial fill waste fill landshide
colluvium valley fill alluvium (Piney Creek Alluvium) Rocky Flats Alluvium, and consolidated bedrock
of the Arapahoe/Laramie Formations are discussed below The surficial geology and bedrock geologic
map are presented in Figures 3 4 and 3 9 Borehole and momtoring well locations are presented in
Figures 2 12 and 3 26 Geologic cross sections through the area are presented in Figures 3 27 through

3 32 Figure 3 33 presents the thickness of unconsolidated matenals 1n IHSS 133 which range from 2 5
feet up to approximately 34 feet The thickest sections of unconsolidated matenal appears to be the Rocky
Flats Alluvium along the north side (55493) of IHSS 133 § and the colluvium/landslide matenal 1n the
east side (57093) 1n IHSS 133 2 A moderately thick secuon of colluvium/landslide matenal 1s present
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along the west side of THSS 133 4 The thick sections of unconsolidated matenial on the east side of [HSS
133 2 and west side of IHSS 133 4 may represent paleo-landshide deposits

Amificial Fill  Aruficial fill encountered along the west central portion of IHSS 133 consisted primanly
of gravelly to clayey sand and clay concrete and lacks incinerated waste ash The artificial fill was placed
n and around IHSS 133 5 the former incinerator area and IHSS 133 6 the concrete washout area (Figure
39) Artificial fill was also placed as thin lifts for daily cover during disposal of the incinerator ash

Waste Fill Waste fill encountered 1n IHSS 133 consisted predomunantly of incinerated types of waste
from previous production at the Site mixed with sandy silt Types of waste observed dunng this
investigation included small pieces of rusted metal sand to silt size metal broken glass asbestos ceramuc
and nails The consistency of the waste fill was loose with some evidence of differential compaction
which created void spaces above the ash and the overlying cover of artificial fill Waste fill from the
incinerator was apparently placed into the ash pits n thin lifts which ranged 1n thickness from less than 0 5
foot up to approxaumately 3 feet (Appendix B) Waste fill was encountered to depths of up to 18 feet
(boring 56094) but predomunantly limuted to depths less than 8 feet Waste fill/ash matenal was
encountered in IHSSs 133 1 133 2 (northern half was confirmed to be an ash pit) 133 4 and 1n the two
previously unidentified ash pits TDEM 1 and TDEM 2 (Figures 3 26 3 27 3 29 and 3 30) Waste ash
matenal was also encountered tn borehole 58093 between IHSSs 133 1 and 133 4 (Figure 3 26) The
lateral extent of waste fill correlates well with the TDEM anomaly map 1n Figure 2 11

Landshde 1.andshide deposits were differentiated from the other geologic deposits presented in Figure
3 9 on the basis of the hummocky topography present. Because the colluvium was mcorporated into the
landslide deposits during the landshiding and colluvium closely resembles the textural charactenistics
observed in IHSS 115/196 landshide deposits will be referred to as colluvium.

Colluvium Colluvium 1s exposed south of the Rocky Flats pediment terrace (Figure 3 9) where the
deposit was developed on the gently sloping bedrock surface Colluvium consisted primanly of sandy
clayey gravel and cobbles and sandy clay The colluvium appears to mixed with and apparently mobilized
into the landslide deposits on the eastern portion of [HSS 133 The thuckness of colluvium ranged from

2 5 up to 34 feet
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Valley Fill Alluvium/ Piney Creek Alluvium Valley fill alluvium (Piney Creek Alluvium of Figure 3 9)
was encountered along Woman Creek and consisted primarnily of sandy to siity-clayey gravel with cobbles

The maximum thickness of valley fill alluvium was 5 to 10 feet

Rockv Flats Alluvium Rocky Flats Alluvium was encountered on the north side of IHSS 133 and
consisted primarily of gravelly sand with some clay to sandy clay and clayey sand with some to trace
gravel Thickness of the Rocky Flats Alluvium ranged from 27 feet (boring 55393) to 32 8 feet (boring
55493)

Arapahoe/Laramie Formations The undifferentiated Arapahoe/Laramie Formation in IHSS 133 1s
assumed to be the same as the bedrock encountered 1n IHSS 115/196 Bedrock lithology observed n
boring 59894 northeast of IHSS 133 2 consisted predominantly of claystone with some thin interbeds and
laminae of siltstone and sandstone The claystone was observed to be massive to thinly laminated
containing trace tronstone nodules trace to some organics 1n the form of leaf imprints disseminated
carbon and trace hgmte interbeds with some thin interbeds and laminae of siltstone and sandstone
Sandstone and siltstone interbeds (Fiure 3 8) from 0 5 to 10 feet in thickness consisted of very fine to
fine gramned clayey to sity sandstones and sandy to clayey siltstones shightly friable to well cemented
trace 1ronstone nodules cross bedded to laminated with some soft sediment deformation structures and

trace fossils with trace to some disseminated carbon

Sandy Claystone and clayey sandstone was encountered tn boreholes east of IHSS 733 2 (boreholes

57493 57593 and 59494/59894) on the east side of IHSS 133 2 (boreholes 57093 and 57393) Sandy
claystone was also encountered between IHSSs 133 3 and 133 4 (borehole 63093) and clayey siltstone was
encountered on the west side of the north ash pit in IHSS 133 4 (55893)

3822 Hydrogeology IHSS 133

The UHSU hydrogeology of the IHSS 133 area 1s characterized by the southerly slope toward Woman
Creek and groundwater flow through saturated unconsolidated surface deposits (artificial fill waste fill
colluvium/landshde deposits and valley fill alluvium) and the weathered bedrock of the
Arapahoe/Laramie Formations) As described in Section 3 6 3 2 the LHSU consists of unweathered
bedrock of the Arapahoe/Laramie Formations A total of twenty nine wells or piezometers (well points

using teflon tubing mum wells using 1 inch PVC pipe and monitoring wells using 2 inch PVC pipe) were
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wnstalled in the IHSS 133 area as part of the OU 5 RFI/RI investigation The UHSU potentiometric surface
for October 1994 and May 1995 are presented in Figures 3 34 and 3 35 which represent the lowest and
highest water level elevations respecuvely recorded during the period August 1994 to July 1995 Only
two UHSU wells were dry during the May 1995 water level momtoring event and these wells were 51593
and 55794 Well 51593 1s south of IHSS 133 3 and well 55794 1s southwest of IHSS 133 3 These wells
are dry and do not fully penetrate the surficial materials due to refusal during dniling Well 62693 which

was constructed 1n an area of a seep was observed to be flowing at the surface duning May 1995

Groundwater generally flows from the upgradient Rocky Flats Alluvium through the lateraily contmmuous
and ntertonguing unconsolidated surficial materials in a south southeasterly direction until reaching the
apex of Woman Creek (Figures 3 34 and 3 35) Along Woman Creek the groundwater flow direction
changes to an easterly direction parallel to surface water flow The groundwater gradient appears to be
strongly affected by seasonal fluctuations and from west to east across IHSS 133 For October 1994 the
gradient 1s 0 09 foot/foot on the west side zero or unsaturated through the center and 0 07 foot/foot on the
east side For May 1995 the gradient 1s 0 1 foot/foot on the west side 0 18 foot/foot through the center
and 0 1 foot/foot on the east side Groundwater flow 1s downgradient along the contact between the
overlying unconsolidated deposits and the low permeabulity claystone bedrock where there appears to be
bedrock topographic lows

Recharge of the IHSS 115/196 area 1s primanly from upgradient precipitation mfiltration  Groundwater
discharges to the surface 1n places of shallow bedrock as diffuse flow (seeps) and concentrated flow
(springs) (Figures 3 15 and 3 16) Woman Creek 15 a losing stream for most of the year except for the
wettest spring months (December March or Apnl) Seasonal variations 1n recharge strongly affect the
UHSU potentiometric surface (Figures 3 34 and 3 35) Figure 3 36 present hydrographs of wells located
n the ITHSS 133 area. Note the cyclic nature of the hydrographs for wells 58793 and 63093 which were
monitored over a two year and one period respectively Seasonal fluctuations of 9 feet were observed in
several of the wells located in IHSS 133 (wells 58793 63593 63693 and 56494) and over 15 feet in well
56294 southwest of IHSS 133 3

Hydraulic charactenistics of the colluvium/landsiide matenal tn well 58793 in IHSS 133 were esumated
during aquifer tests performed 1n 1993 (DOE 1994a) However the results of the test on well 58793 were
inconclusive The well dewatered at a low pumping rate and no drawdown was observed 1n the
observation wells (DOE 1994a)
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Hydraulic conductivities of the valley fill alluvium/Piney Creek Alluvium in IHSS 133 were esumated n
well 5686 during aquifer test evaluations for the RFETS Hydrogeologic Charactenzation Report which
ranged from 1 OE 04 to 5 0E-05 cm/s (EG&G 1995b)

383 IHSS 142 (C Series Ponds)

This section discusses the physical setting geology and hydrogeology of IHSSs 142 10 and 142 11 Also
because these IHSSs are actually ponds a section describing their hydrology 1s included

Ponds C 1 (IHSS 142 10) (DOE 1994a, Appendix C Photo 68) and C 2 (THSS 142 11) (DOE 1994a,
Appendix C Photo 74) are located along Woman Creek within the southeast section of the south buffer
zone on the eastern reach of Woman Creek (Figure 3 15) These ponds are approximately 2 000 feet apart,
with Pond C 1 to the west or upstream of Pond C 2 along Woman Creek According to Mernck
Engineering (1992) the maximum storage capacity of Pond C 11s 5 2 acre feet and Pond C 215 69 4 acre
feet The esumated average retention 1n Pond C 115 29 percentor 1 5 acre feet and Pond C 21s 20
percent or 14 acre feet (Patton 1995) Sediment from erosional processes has been deposited into these

ponds since then construction thereby decreasing their storage capacities (see Section 3 4)
3831 Geology IHSS 142

The geology of IHSSs 142 10 and 142 11 has been characterized from mformation obtained from
monutoring well boreholes and the Geologic Characterization Report for The Rocky Flats Environmental
Technology Site (EG&G 1995a) The surficial geology within the area of IHSSs 142 10 and 142 11 1s for
the most part nonexistent because these IHSSs primanly encompass Ponds C 1 and C 2 However the
surficial matenal surrounding the ponds consists mainly of artificial fill Small areas along the north and
west shores of both ponds and a larger area east of Pond C 1 and north of Pond C 2 consist of Piney Creek
Alluvium (Figure 3 10) (EG&G 1995a) Descriptions of these units as well as an IHSS specific
description of the alluvial thickness are provided in the following paragraphs

Other surficial matenals surrounding these IHSSs are primanly landshide deposits and colluvium (Figure

3 10) both of which have been described 1n previous secuons of this report.
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The valley filled alluvium that was encountered 1n the wells east of IHSSs 142 10 and 142 11 ranged in
thickness from 4 to 10 feet The thickness of the valley fill alluvium encountered in wells 50092 and
50192 (east of IHSS 142 10) and 50292 (east of IHSS 142 11) was approximately 10 feet and consisted
predominantly of a sandy or silty gravel and silty sands overlain with a silty clay/clayey silt (Figures 3 37
and 3 38) The thickness of the valley fill alluvium encountered 1n well 51193 (east of [HSS 142 10) was
approximately 7 1 feet (Figure 3 38) and the thickness of the valley fill alluvium 1n the small diameter
wells (dnlled for aquifer testing) surrounding well 51193 was 5 5 feet 1n well 63293 4 feet in well 63393
and 9 5 feet 1n borehole 63493 The valley fill alluvium encountered at these locations 1s assumed to be

the same as described above

Valley fill alluvium may not be present beneath the detention ponds because the top 5 to 10 feet of the
surficial matenals was removed dunng construction The base of the C 2 pond 1s keyed 1nto the bedrock
of the Laramie Formation but C 1 Pond 1s not keyed into bedrock The sediment that has been deposited
1n the ponds since their construction 1s unconsohidated and consists of fine grained organic silts and clays
(DOE 1992a)

Based on borehole data, the bedrock underlying the areas adjacent to IHSSs 142 10 and 142 11 consists of
claystone Claystone bedrock provides a relatively impermeable layer As shown on the Geologic Map of
the Rocky Flats Environmental Technology Site and Vicimty (Plate 2 1 EG&G 1995a) the bedrock
beneath these ponds appears to be the Laramie Formation (Figure 3 4)

3832 Hydrogeology IHSS 142

The hydrogeology of the C 1 and C 2 Ponds 18 controlied pnmanly by surface water as both ponds are
located along Woman Creek (Figure 1 2) Both ponds were created by dams The C 1 Pond 1s withn the
channel of Woman Creek and 1s recharged by stream flow and possibly by groundwater inflow dunng the
wetter months Woman Creek upgradient of the C 1 pond 1s gaining duning the wet months of December
through March or Apnl but losing the rest of the year Immediately downgradient of the C 1 pond
Woman Creek 1s losing year round Durning the dnier months the C 1 pond may act as a source of recharge
to the groundwater system The water level 1n the C 1 pond 1s controlled by a gate Two wells (50092 and
51193) located at the base and east of the C 1 dam perenmally contain groundwater (Figure 2 13) The
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C 1 dam 1s not keyed to bedrock and groundwater appears to flow beneath the dam Dam C 1 has a
hydraulic height of 15 feet and 1s classified as a small size dam (Army Corps of Engineers 1984)

The C 2 Pond 1s located farther east along a losing reach of the oniginal Woman Creek stream channel
Woman Creek has been diverted around the C 2 pond and surface water from Woman Creek flows into the
pond only during peniods of high flow The SID drains into the C 2 Pond and therefore accepts surface
water drainage from the industnialized area upgradient of the SID The dam at C 2 Pond 1s keyed into
bedrock and effectively stops groundwater flow from moving out of the pond and cutting off flow to the
natural stream channel east of the dam (Figure 2 13) Ths 1s evidenced by wells 50192 and 50292 east of
the base of the dam which are perenmally dry Dam C 2 has a hydraulic height of 35 S feet and 18
classified as a small size dam (Army Corp of Engineers 1984) The C 2 Pond 1s a terminal pond and the
water level 1n the pond 1s controlled by pumping and transferning the water to the Broomfield Diversion
Ditch

384 IHSS 208 and Other Surface Disturbances

This section discusses the physical seting geology and hydrogeology specific to IHSS 209 the Surface
Disturbance West of IHSS 209 and the Surface Disturbance South of the Ash Pits

Three separate surface disturbances are descnibed 1n this secion These areas include IHSS 209 the
Surface Disturbance West of [HSS 209 and the Surface Disturbance South of the Ash Pits IHSS 209 1s
located approximately 1 000 feet southeast of Pond C 1 (Figure 3 15) Thus area was included as an [HSS
because unknown activities took place 1n this area of shallow excavations and surface disturbances This
THSS covers approximately 5 2 acres and 1s located along a long narrow plateau bounded to the north, east
and south by a umiform slope leading into the Woman Creek drainage A durt road transects this IHSS and
circles near the eastern boundary of the IHSS Three excavations are located within the boundary of this
[HSS (Figure 1 5) Two depressions which periodically retain water are present near the northern and
southwestern boundary of this unit (Figure 1 5) (DOE 1992a) Photo 82 mm TM15 Appendix C shows the
depression at the southwestern end of the IHSS The depth of this depression 1s about five feet.

A second surface disturbance the Surface Disturbance West of IHSS 209 1s located approximately 1 500
feet west of THSS 209 (Figures 1 5 and 3 15) and consists of several small disturbed areas This
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disturbance covers an area of about 62 500 square feet (DOE 1992a) and 1s located on a fairly shallow .

slope that faces north toward Woman Creek

A third surface disturbance area, the Surface Disturbance South of the Ash Pits 1s located approximately

1 200 feet south of the IHSS 133 area and south of Woman Creek (Figure 3 15) Ths area conststs of four
excavations and a disturbed area that 18 covered with boulders (DOE 1994a, Appendix C Photo 89) on the
western side of the disturbed area (Figure 1 6) Two excavations trend along northeast southwest axes
each approximately 30 feet wide and 400 feet long Photos 83 and 84 in TM15 Appendix C show one of
the excavated trenches looking southwest and northeast respectively These photos show this trench to be
approximately 5 to 8 feet wide and about 2 feet deep A horseshoe shaped area 1s located northeast of the
parallel excavauons and a third excavation 18 located to the southwest (DOE 1992a) This surface
disturbance 1s located on top of a high plateau that 1s situated along the southern portion of the OU It 1s
sloped on the north and southeast Two ephemeral streams drain this area. These streams flow into

Woman Creek from the north and southeast sides of the disturbed areca

3841 Geology .

The geology of IHSS 209 and the other surface disturbances have been characterized from information
obtained from boreholes and the Geologic Characterization Report (EG&G 1995a) There are a number of

geologic units present at IHSS 209 and the other surface disturbances including artificial fill landshde
deposits Rocky Flats Alluvium colluvium and the Arapahoe/Laramie Formations Descriptions of these
umts as well as an IHSS specific description of the alluvial thickness are provided in the following
paragraphs

IHSS 209 The surficial geology of IHSS 209 consists pnmarily of Rocky Flats Alluvium with three small
pockets of artificial fill (Figure 3 10) The surface matenals surrounding the IHSS have been tdentfied as
landshide deposits (EG&G 1995a) (Figure 3 10)

Aruficial fill landshide deposits colluvium and the Rocky Flats Alluvium present in THSS 209 have been

described 1n previous sections The only subsurface data available are from borehole 41191 (Figure 3 36)

These data indicate that the alluvial matenial 1s approximately 31 feet thick on top of this knoll Also

based on data from borehole 41191 the bedrock underlying IHSS 209 consists of claystone This .
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claystone most likely belongs to the Arapahoe Formation as inferred from Plate 2 1 of the Geologic
Charactenzation Report (EG&G 1995a) (Figure 3 3) A discussion of the Arapahoe Formation 1s
provided 1n Section 3 6

Surface Disturbance West of IHSS 209 The surficial geology of the Surface Disturbance West of IHSS
209 has recently been mapped According to the Surficial Geologic Map of the Rocky Flats Environmental
Technology Site and Vicimty (EG&G 1995a) the area 1s covered with landslide deposits (Figure 3 10)

A description of landshide deposits was previously provided 1n Section 3 6 According to data from
borehole 57693 there 1s no alluvial matenal at this locaion The geological matenial encountered in
borehole 57693 consisted of highly to shightly weathered claystone to a depth of 6 feet Figure 3-4 (Plate
2 1 EG&G 1995a) shows that both the Arapahoe and Laramie Formations underlie this IHSS

Descriptions of these two formations were presented in Section 3 6

Surface Disturbance South of the Ash Pus Surficial geology of the Surface Disturbance South of the Ash
Pits consists mostly of Rocky Flats Alluvium with about one third of the area covered with colluvium
(Figure 3 9) The surface matenals surrounding the IHSS have been identified as landshide deposits
(EG&G 1995a) (Figure 3 9) Summary descriptions of these landshide deposits were provided 1n

Section 3 6

Based on borehole data, the Rocky Flats Alluvium on top of the knoll 18 approximately 30 feet thick and,
off to the side of the knoll the thickness decreases to approximately 24 feet 1n borehole 57893 (Figure

3 39) The Rocky Flats Alluvium consisted predominantly of a gravelly sand with some interbedded
silty or clayey sands (Figure 3 39)

Bedrock data from the IHSS are from boreholes 57793 and 57893 (borehole 57993 did not reach bedrock)
The bedrock encountered 1n borehole 57793 consisted of claystone However the bedrock encountered 1n
borehole 57893 consisted of clayey sandstone at 24 4 feet and grading to a sandstone at 30 4 feet. Two
other boreholes that are nearest to the surface disturbance include borehole 41391 and well 0590/borehole
590 and borehole 5386 Borehole 41391 and well 0590 encountered a claystone and borehole 5386 was
not logged Borehole 41391 southeast of the IHSS encountered 38 feet of rocky Flats Alluvium four feet
silty claystone 4 5 feet of silty sandstone to clayey siitstone claystone to a depth of 130 feet, 0 S feet of
siltstone 14 feet of claystone one foot of silty sandstone then claystone to a total depth of 202 feet.
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Three boreholes located 1n the area of the Surface Disturbance South of the Ash Pits encountered
sandstone Two sandstone units were encountered 1n borehole B402189 at depths of 6 feet and 20 5 feet
below top of bedrock Because each of these three boreholes encountered sandstone at depths of 24 4 28
and 33 feet 1t may be possible that they have penetrated the same lithologic unit According to Plate 5 9
of the Geologic Charactenization Report (EG&G 1995a) these boreholes are all interpreted to have
penetrated the Arapahoe No 1 sandstone The thickness of these sandstones ranges from 5 5 (borehole
57893) to 16 feet (second sandstone encountered in borehole B402189) Both boreholes B402189 and
B405889 encountered a sandstone that was 12 feet thick.

3842 Hydrogeology

The hydrogeology of IHSS 209 and the other surface disturbances on the south side of Woman Creek were
not charactenzed for hydrogeology with the mstallation of wells duning RFI/RI activities  Generally
groundwater flows 1nto these areas from areas upgradient and then downslope toward the north to the apex
of Woman Creek. All are located on or at the edge of the Rocky Flats Alluvium pediment. The UHSU
water table south of Woman Creek was not included 1n the potentiometric map of OU § (Figure 5 15) but
1s sufficiently descnibed and presented 1n the Geological and Hydrogeologic Characterization Reports
(EG&G 1995a and b)

IHSS 209 was dry when investugated during the summer of 1992 It 1s located on the Rocky Flats
Alluvium pediment, and contains small areas of artificial fill (Figure 3 10) Recharge 1s from infiltration
of prectpitation  Smce the site 1s on the dramage divide between Woman Creek and Smart Ditch
groundwater 1s expected to flow north east and south toward both drainage basins No seeps were
observed m this area (EG&G 1994a)

The Surface Disturbance West of [HSS 209 occurs on the top of the slope adjacent to the Rocky Flats
Alluvium pediment outcrop within landshde matenal (EG&G 1992e) Bedrock 1s essentially at the
surface and the area was dry when dnlled duning the summer months of 1992 The area 1s within the
Woman Creek drainage basin and when saturated conditions exist groundwater flows to the east and
north Recharge 1s from infiltration of precipitation Discharge 1s through evapotranspiration and
downgradient groundwater and surface water flow Figure 3 15 shows the location of an ephemeral seep
present to the west of the IHSS (EG&G 1994a)
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The Surface Disturbance South of the Ash Pits 1s located on the Rocky Flats Alluvium pediment with
some colluvium (EG&G 1992¢) It lies on a mnor groundwater divide within the Woman Creek drainage
basin Groundwater recharge 1s pnmarily from precipitation wnfiltration A small tnbutary of Woman
Creek bounds the southeastern edge of the disturbance and a number of perennial and ephemeral seeps
bound the northwestern edge (EG&G 1994a) Groundwater discharges to the seeps and the tributary to
the southeast, and flows to the north through unconsolidated surficial matenals toward Woman Creek

Discharge also occurs through evapotranspiration
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40 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of COCs within OU 5 were evaluated for various media, including surface soil subsurface
so1l groundwater surface water seep water pond sediment seep sediment and stream sediment These
evaluations were performed in accordance with Section 3 4 1 3 of Guidance for Conducting Remedial
Investigations and Feasibilitv Studies Under CERCLA (EPA 1988c) Section 4 1 presents a discussion of data
used 1n the evaluauon of the nature and extent of contamination as well as an assessment of the quality of those
data Section 4 2 presents a summary of the comparison of these data to background values The distributions of
those analytes 1denufied as COCs—based on the methodology described 1 Section 4 2—are discussed 1n Section

43 Section 4 4 presents a summary of the contaminant assessment

41 DESCRIPTION OF DATA USED FOR CONTAMINANT ASSESSMENT

411 Description of Data

Data used for preparation of this report were collected during the QU 5 Phase I field program which was
conducted 1n two stages The first stage began 1n August 1992 and continued through November 1993 The
second stage began in August 1994 after TM15 was finalized and ended 1n June 1995 First stage data, which
were used for identifying constituents as COC are documented in TM15 (DOE 1994a) Data from both stages
have been used to evaluate the nature and extent of contamination All data were obtained from the Rocky Flats
Environmental Database System (RFEDS)

Data obtamned from RFEDS were carefuily reviewed and unusable data were removed from the working data sets
prior to being used 1n any analysis These steps are documented in Appendix A of DOE (1995a)

412 Evaluation of Data Usability

The OU 5 Work Plan (DOE 1992a) established the data quality objectives (DQOs) for each analyte group and
medium sampled DQOs are expressed 1n quantitative and qualitative terms of precision accuracy
representativeness completeness and comparability These parameters are routinely referred to as the PARCC

parameters
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Appendix O presents a data quality and usability summary for the OU 5 RFI/RI The data usability summary
evaluates how data quality supports or limits the achievement of the prescribed DQOs and how 1t affects data
usability for the RFI/RI The discussion presented in Appendix O indicates that the data collected for the QU §
RFI/RI generally meet or exceed the DQOs established in the OU § Work Plan (DOE 1992a)

42 COMPARISON TO THE SITE BACKGROUND DATA

Data collected prior to implementation of TM15 (DOE 1994a) were compared quanutatively to background data.

As described 1n TM15 consutuents found 1n samples of surface so1l subsurface soil groundwater surface water

and stream sediments were compared to the corresponding UTL,,, as provided 1n the 1993 Background

Geochemical Characterization Report (DOE 1993a) For those analytes where a UTL,,,, Was not provided by the
Background Geochemucal Charactenization Report, the maximum background concentration was used for this

companson Because the background concentrations of organic compounds are assumed to be zero therefore any
detected organic compound was constdered to be an indication of possible contamination The data documented 1n

TM135 provided imu1al indications of contamination based on data from field investigations completed tn August

1993 and groundwater samples collected through November 1993 .

In Section 2 0 Tables 2 7 through 2 9 show a comparison of concentrations from the combined stage one and
stage two data sets to both background data and the OU 5 data collected pnior to implementation of TM15 These
comparnisons show the statistical effects to the data set after integrating the data collected during the

implementation of TM15

The COCs described in TM11 (DOE 1995a) were denived from the same data set reported in TM15 (DOE

1994a) The COCs were selected based on the results of staustical companson to background concentrations

assessments of toxicity evaluation of detection frequencies and review of the spatial/temporal distnbution of

analyte concentrations The resulting COCs are listed 1n Table 6 25 Duning selection of COCs the

concentrauons of each analyte were compared to those of the same analyte n the corresponding background

medium However data for pond sediment tn OU 5 were compared to background data for seep sediments due to

the lack of background pond data, and because flow conditions for ponds and seeps are stmular (both have

relauvely long residence ime) (DOE 1995a) Background companisons for tnorganic analytes were performed

according to the procedures given in the Guidance Document Statistical Comparisons of Site Background Data

in Support of RFI/RI Investigations (EG&G 1994b) which was pnmarily based on the methodology proposed by .
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Gilbert (1993) The formal statistical tests include the Gehan test. Slippage test Quantle test and t test
Comparisons of the analytical results to the background UTL,,, for each analyte i each medium were performed
to ensure that 1solated areas of contarunation (1€  hot spots) were not overlooked Appendix A of the COC TM11
(DOE 1995a) presents a detailed description of the conditions for applying each of these tests

43 THE EXTENT OF COCs IN AND AROUND OU 5 IHSSs

The nature of the wastes 1n the QU 5 IHSSs has been discussed in Section 1 0 and 1n TM15 (DOE 1994a) for the
field investigation outlined 1n the QU 5 Work Plan (DOE 1992a) Section 6 2 discusses the identification of

COCs for each medium These COCs are summarized 1n Table 6 25 and listed below

L Surface Soils Aroclor 1254 benzo(a)anthracene benzo(a)pyrene benzo(b)fluoranthene copper
dibenzo(a h)anthracene fluoranthene indeno(1l 2 3 cd)pyrene mercury pyrene silver uranium
233/234 uranium 235 and uranium 238

° Subsurface Soils anttmony Aroclor 1254 benzo(a)anthracene benzo(a)pyrene
benzo(b)fluoranthene beryllum cadmium copper molybdenum mickel silver uramum
233/234 uramum 235 and uranium 238

] QGroundwater aluminum barum berylllum manganese vanadium amencium 241 plutonium
239/240 radium 226 uranium 233/234 uranum 235 and uramum 238

. Surface Water barum lithium stronttum amencium 24 uramum 233/234 and uramum 238

° Seep Water acetone 1 1-dichloroethene (1 1 DCE) 1 2 dichloroethene (1 2 DCE) PCE and
TCE

o Pond Sedument mercury zinc amenicium 241 piutonium 239/240 uramum 233/234 uranium
235 and uranmium 238

° Seep Sedunent antimony beryllum zinc uranium 233/234 uranium 235 and uramum 238
° Stream Sediment copper mercury zinc americium 241 and plutonium 239/240

The extent and vanaton of concentration of the COCs are graphically displayed as symbols on Figures 4 1A
through 4 12 Data used to develop these figures represent a combined data set that includes the pre TM15 data
and data collected during implementation of acuvities specified in TM15 (DOE 1994a)

For metal and radionuclide COCs the following concentration intervals (levels) were used to characterize and

display concentrations
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® Level 5 concentrations/activities that are less than or equal to the arithmetic mean background .
concentration/activity

® Level 4 concentrations/activities that exceed the background mean but are less than or equal to the
background mean plus one standard deviation

® Level 3 concentrations/activities that exceed the background mean plus one standard deviation but
are less than or equal to the background mean plus two standard deviations

® Level 2 concentrauons/activiies that exceed the background mean plus two standard deviations but
are less than or equal to the background mean plus three standard deviations and

® Level 1 concentrations/activities that exceed the background mean plus three standard deviations

As part of the COC selection process as discussed in the COCTM (DOE 1995a) and in Chapter 6 0
concentrations/activities were compared to the corresponding background UTLsgye, The UTLyy,, in most cases
1s comparable to the background mean plus three standard deviations Therefore four of the five symbols on

Figures 4 1 through 4 12 indicate concentrations that are not above the UTLs,,,, for metals and radionuciides

For organic COCs the following concentration intervals (levels) were used to charactenize concentrations

® Iecvel 4 concentrations that were detected at levels less than the reporting limut .

® [Level 3 concentrauons that exceed the reporting himit but are less than or equal to ten tumes the
reporting limit

® [Level 2 concentrations that exceed ten tumes the reporting limut but are less than or equal to 100
times the reporung limit and

® [Level 1 concentrations that exceed 100 times the reporting limt.

The symbol at each sample location 1n Figures 4 1A through 4 12 indicates the greatest concentration level for one
or more COCs The symbols show the general distribution of the COCs and the general deviation from
background mean concentrations Boxes associated with the symbots list the individual COCs that show
concentrations greater than the background mean The upper panel in each box corresponds to the level 1
concentration intervals described above thatis the box contains a list of inorganic COCs found at
concentrations/activities exceeding three standard deviations above the background mean For organic chemicals
the box contans a list of those compounds found at concentrauons exceeding 100 tumes the reporting hmit  The
lower panel hists COCs n the level 2 concentration mterval  All metal and radionuchide COCs not listed anywhere

in the box are less than two standard deviations above the background mean All organmic COCs not listed
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anywhere in the box were found only at levels less than ten times the reporting limat. Tables 4 1 through 4 11

present data used to create Figures 4 1A through 4 12

The following subsections describe the nature and extent of contamination assoctated with each IHSS in QU §
However all surface water and sediment data are presented under IHSS 142 1n order to be consistent with the
AOCs presented in Section 6 0 of thus RFI/RI report

431 IHSS 115 (Original Landfiil) and IHSS 196 (Fiiter Backwash Pond)

4311 Surface Soil

Data used to determune the extent of metal COCs for IHSS 115/196 surface soil (copper mercury and silver)

are presented 1n Table 4 1 Figures 4 1A B C,D show the extent of these COCs The central area of IHSS 115
contains the greatest number of locations that have COCs at level 1 concentrations copper mercury and

silver are all found at level 1 concentrations in this area. Construction of the outfall pipe (Section 1 2 2 1) and
slumping of surficial materials may have brought contaminated landfill matenial to the surface m the central area of
IHSS 115 Three sampling locations (Figure 4 1C) are just south of this area and outside the IHSS boundary of
these location SS509693 1s the only one that has a COC concentration at level 1 (mercury 0 26 mg/kg)

Data used to plot the extent of radionuchide COCs for surface soil (the three 1sotopes of uranium) are presented in
Table 4 2 These data are 1llustrated on Figures 4 2A B C D The center of IHSS 115 contains the greatest number
of locations that have radionuclide COCs that exceed the background mean plus three standard deviations (level

1) All three uranium 1sotopes are found 1 the level 1 concentration interval there As indicated above
construction of the outfall pipe and slumping of surficial matenals may have brought contaminated landfill
matenal to the surface n this area. Three locations (S$509693 SS510293 and SS505893 Figure 4 2D)
containing urantum 1sotopes at level 1 concentrations are located south of this area, just outside of the IHSS

boundary

Data used to plot the extent of organic COCs for surface soil are presented in Table 4 3 These data are shown on
Figures 4 3A B C All of the locations where organic COCs were detected are 1n the IHSS 115/196 area.
Locations of detected organic COCs correspond with the locauon of the soil gas anomalies (Secuon 22 12) The
highest concentrations were detected at location SS510593 (Figure 4 3C) where all of the orgamc COCs were
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found at concentrations greater than 10 umes the reporung Irmit No concentrations greater than the reporting
limut were found outside the boundary of THSS 115 although two locations immediately south of IHSS 115
showed detected concentrations that were greater than the instrument detection limut but less than the contract

required detection limat

4312 Subsurface Soil

Data used to plot the extent of metal COCs for IHSS 115/196 subsurface soil (anumony beryllium cadmium
copper molybdenum mckel and silver) are presented in Table 4 4 Figures 4-4A B C D show the general

extent of these COCs The location symbols 1n this figure show the maximum concentration level of any metal
COC 1n each borehole without regard to the depth sampled As discussed previously the boxes show metal COCs
that were detected at level 1 and level 2 concentrations A metal may appear in both panels of a box because of 1ts

depth related vartability 1n concentration

In IHSS 115 copper and mickel were found at several locations 1n level 1 concentrations Antimony cadmium
molybdenum and silver were also detected at this concentration level All but one of these samples with metals in
the hughest concentration interval were from depths of less than 13 feet in an area where waste was 1dentified in
boreholes Moreover with only one exception those boreholes in which waste was not identified contamned lower
concentrations of metals The exception was the nickel concentration at location 63193 (Figure 4-4C) where the
compostted nterval from 12 to 20 ft contamned 84 9 mg/kg nickel However this concentration only marginally
exceeds the background mean plus three standard deviations Although waste was not identified 1n this borehole
the borehole 1s 1n an area where landfill matenals were relocated during construction of the SID Cadmium
copper and nickel were also detected at level 2 concentrations within the area where boreholes did not contain the
waste matertal One borehole (57994 Figure 4 4C) south of the central area of the landfill and the IHSS boundary
contains copper and nickel 1n the upper six feet at level 2 concentrations These observations indicate that the
greatest concentrations of metal COCs are within IHSS 115 and have about the same vertical distribution as the

wastes Downslope from the IHSS metal COCs were detected at lower concentrations

Data used to plot the extent of radionuclide COCs for subsurface soil (the three 1sotopes of uransum) are presented
in Table 4 5 These data are summarized on Figure 4 SA B
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The distnibution of radionuchides 1n subsurface soil at IHSS 115/196 1s simular to that of metal COCs samples
contaimng radionuclide COCs at level 1 and level 2 activiies were collected within the IHSS boundary from the
upper 13 feet of subsurface soil (Table 4 5) An exception to this observation on the vertical distribution 1s for a
sample collected from below 19 5 feet 1n borehole 58693 (Figure 4 5D) that contained uranium 238 at 1 7 pCu/g
(level 2) The radionuclides tend to be associated with waste material and more than 15 ft of waste was identified
in borehole 58693 Waste material was 1dentified mn all [HSS 115/196 boreholes with level 1 and level 2
acuvities with the exception of samples BH50087AS from borehole 50692 and BHS0603AS from borehole 61093
(Figure 4 5D) These two boreholes contamed no 1dentified waste Borehole 50692 1s located 1n the surface
disturbance at the east end of IHSS 115 Sample BH50087AS was collected from a composited interval from O to
6 feet and may therefore be influenced by surface soil contamination Borehole 61093 1s located 1n the central
portion of the landfill within a slump that 1s surrounded by waste Therefore the radionuciides in the sample from
61093 are likely to be associated with waste The only borehole outside the IHSS boundary that contained a
radionuchide COC at an activity exceeding the background mean plus two standard deviations was 61293 (Figure
4 5C) where urantum 238 was detected with an actvity of 0 3395 pCy/g in the sample collected from 6 to 10 6
feet deep These observatons indicate that elevated acuvities of radionuclide COCs are essenually contamned
within the waste matenial area although the occurrence of uranium 325 at an elevated concentration 1n borehole

61293 1s unexplained

Data used to plot the extent of organic COCs 1n subsurface soil are presented in Table 4 6 These data are
summarnized on Figures 4 6A B The greatest number of locations that have organic COCs are located n the
vicimty of IHSS 196 where the thickest section of waste was penetrated Organic COCs were also detected at the
soil gas anomaly 1n the central portion of IHSS 115 (Section 22 12 2) The two level 3 concentrations of COCs
at locations 56694 and 57594 (Figure 4 6A) outside of IHSS 115 are composited samples of drilling mud from
deep boreholes These samples contamned benzo(a)pyrene Evaluation of the spatial distribution of these COC
concentrations indicates that organic COCs are restricted to areas within the waste matenal of IHSS 115/196

4313 Groundwater

Data used to plot the extent of metal COCs (aluminum barium beryllium manganese and vanadium) dissolved m
IHSS 115/196 groundwater are presented 1n Table 4 7 These data are summarized on Figure 4-7A B  The extent
of dissolved metals rather than total metals 1s presented to provide a meaningful interpretation of groundwater
chemustry (EG&G 1995¢c) The concentrations of total metals includes those metals contained 1n or absorbed onto
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suspended sediments which may be affected by factors unrelated to the extent or degree of groundwater
contamination Dissolved manganese and barum are present at level 1 and level 2 concentrations within the
landfill Only two sampling locations downgradient from IHSS 115 (61293 and 58094 Figure 4 7A) yielded
samples with concentrations of dissolved metals at level 1 or level 2 Dissoived barium and manganese were
detected at levels 1 and 2 1n the sample obtained mn January 1995 from monitoring well 61293 (Figure 4 7A) In
addition dissolved manganese was detected at a level 3 concentration at location 59594 upgradient from the
landfill (Figure 4 7A) These observations indicate that manganese and barum are the domnant metal COCs
associated with THSS 115 although their distnibution does not seem to be well correlated with waste matenals

Data used to plot radionuclide COCs (amenicium 241 plutonium 239/240 radium 226 and the three 1sotopes of
uranium) 1n groundwater are presented in Table 4 8 These data are summanzed on Figure 4 8A Dissolved
radium 226 was detected with level 1 or level 2 acuvities at three locations 1n IHSS 115 No level 1 or level 2
activities of dissolved radium 226 have been detected downgradient of IHSS 115 Radium 226 seems to be the
only radionuclide present at elevated activities in the groundwater of IHSS 115

4314  Surface Water .
Distribution of COCs 1n THSS 115/196 surface water 1s discussed 1n Section 4 3 3 1

4315 Seep Water

Seep water was only sampled at two locations (62793 and 62893) in IHSS 115/196 Only location 62893 at the

northeast edge of the landfill contained any of the COCs All detected values were trace detections of organic

compounds

4316 Seep Sediments

Seep sediment samples were only collected at the two IHSS 115/196 locations where seeps occur (Figure 2 12)

TM15 (DOE 1994a) contains a detailed discusston of results for these samples The sediment sample collected

adjacent to seep water sampling location 62893 contained antimony at a concentration exceeding the UTL gy
Neither of the two sediment samples contained radionuclide COCs exceeding the corresponding UTLs
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432 IHSS 133 (Ash Pits)

4321 Surface Soil

Data used to plot metal COCs m IHSS 133 surface soil (copper mercury and silver) are presented 1n Table 4 1
Figure 4 1D summanzes the extent of these COCs Two locations (§S513693 and SS514493 Figure 4 1A)
contain copper at level 2 concentrations One location (SS513893) contans copper at a level 1 concentration
(26 8 mg/kg) but 1ts concentration 1s only 0 73 mg/kg above the base of the level 1 concentration interval
Metal COC:s 1n surface soils are not greatly elevated in the THSS 133 area

Data used to plot radionuclhide COCs 1n surface soil (the three 1sotopes of uranium) are presented 1n Table 4 2
Figure 4 2D summanzes the extent of these COCs Fifteen surface soil sampling locations contamn radionuchde
COCs at level 1 acuvities Results from one location (SS515493 Figure 4 2D) are the only ones that exceed the
UTLsygy isted 1in TM11 (DOE 1995a) Ths location was sampled at the position of an elevated HPGe
measurement (Section 2 2 2 3) With the exception of this sample data indicate that these constituents are fairly
evenly distributed throughout the surface soil 1n the vicinity of IHSS 133

No organmic COCs were detected 1n surface soils 1n the IHSS 133 area

4322 Subsurface Soil

Data used to plot metal COCs in IHSS 133 subsurface so1l (anumony berylllum cadmium copper molybdenum
mickel and silver) are presented in Table 4 4 These data are summanized on Figure 4-4D which shows the
locauon of the boreholes Most boreholes that contain metals at level 1 concentrations contain waste materials as
may be seen by inspection of borehole logs in Appendix B or they are near locations with waste matenals in the
subsurface Exceptions are boreholes 55193 58793 59093 and 55294 (Figure 4-4C) The presence of level 1
concentrations of metals at these locations 1s unexplained In borehole 55193 the concentration of copper exceeds
level 1 1n a sample taken at 6 to 8 feet 1n claystone just below the top of bedrock. Borehole 58793 1s near the
southern trench of THSS 133 2 where no waste was found 1n the subsurface This borehole contained a level 1
concentration of antimony 1n gravelly sand just above bedrock at 18 to 24 feet Borehole 59093 contained
antimony at a level 1 concentration 1n a sample from 0 to 6 feet in clayey sand Borehole 55294 1s located at the

position designated as TDEM 1 approximately 25 feet north of IHSS 133 6 A sample from gravelly sand at 12 to
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15 2 feet immediately above bedrock contaned a level 1 concentration of nickel Except for these four .
unexplained occurrences it appears that the lateral extent of level 1 concentrations of COC metal detects 1s

consistent with the extent of waste materials

The vertical extent of explained occurrences of fevel 1 concentrations 1n IHSS 133 are consistent with the

depth of waste matenials However cadmium and copper were detected 1n borehole 56094 at 18 to 22 feet

This borehole contained waste material but the depth of the waste was not recorded due to radioactivity hazard A
sample from borehole 58093 contained cadmium at a level 1 concentration from a depth of 10 to 12 feet which
was 1n the top of bedrock immediately beneath a waste interval  All other occurrences of level 1 metals
concentrations were from sample 1ntervals that extended to shallower depths consistent with known depths of

waste matenals

Data used to plot radionuclide COCs in subsurface soil are presented in Table 4 5 and are summanzed on
Figure 4 5D These data indicate lateral and vertical extent simular to that of the metal COCs One difference
1s the level 1 activity of uranium 235 detected 1n borehole 64493 which lies within the magnetic anomaly
west of THSS 133 (Section 2 22 2) The presence of a level 1 activity of uramum 235 at this location 1s

unexplained .

Data used to plot organic COCs mn subsurface so1l are summarized in Table 4 6 These data are shown on Figure
4 6A No orgamc COCs were detected at [HSS 133 although only a very limited number of subsurface soil

samples were collected for analysis of organic chemucals at IHSS 133
4323  Groundwater

Data used to plot metal COCs (aluminum, barium beryllium manganese and vanadium) dissolved in ITHSS 133
groundwater are presented tn Table 4 7 and are summarized on Figure 4 7A As shown on Figure 4 7A only
manganese was detected at level 1 concentrations in the [HSS 133 area. Wells 58793 and 63793 are downgradient
from the IHSS 133 2 ash pit. If the manganese 1n these wells 1s from waste 1n the ash pit to the north sampling
data are insufficient to define the downgradient and lateral extent of the possible plume because no monitoring
wells are located in downgradient and lateral positions however a plume may not exist Manganese in the IHSS
133 area 1s not closely associated with subsurface occurrences of waste and its occurrence at level 1

concentrations 1s unexplained It 1s noteworthy that manganese stamning 1s described 1n samples from several .
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boreholes m OU 5 including those in the THSS 133 area, and manganese will coprecipitate with bartum (Hem
1985) Results throughout OU 5 as summarized in Figure 4 7A suggest that barrum 1s associated with

manganese

Data used to plot radionuclide COCs dissolved 1n groundwater are presented in Table 4 8 and are summanized
on Figure 4 8A No level 1 acuvities of radionuchides were detected 1n the IHSS 133 area. Radium was detected
at a level 2 activities 1in well 58793 and may come from the IHSS 133 2 ash pit to the north

4324  Surface Water

Dastribution of COCs 1n IHSS 133 surface water 1s discussed 1n Section 4 3 3 1

4325 Seep Water

Seep water was only sampled at two locations (wellpoints 62593 and 62693) in IHSS 133 (Figure 2 12) Neither
location contained any of the COCs for seep water TM15 (DOE 1994a) contans a detatled discussion of resuits
of these samples

4326  Seep Sediments

Seep sediment samples were only sampled at the two IHSS 133 seep locations where seeps occure(Figure 2 12)
TM15 (DOE 1994a) contains a detailed discussion of results of these samples Both locations contamned zinc at
a concentration exceeding the background UTL,,, Antimony exceeded the background UTL,,,, 1n the sample
from the seep near wellpoint 62693 (Fagure 2 12) The sample from the sampling location near wellpoint 62593
(Figure 2 12) contamed urantum 238 exceeding the background UTL,,,,

4327 Stream Sediments

Distnibution of COCs 1n IHSS 133 stream sediments is discussed in Section433 3
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433 IHSS 142 (C Sernies Ponds) '
4331 Surface Water

No water samples were collected from the C Senies ponds as part of the OU S RF/RI  Appendix A presents a

discussion of historical surface water data for the ponds

Figure 4 9 shows that metal COCs for surface water (barium hithium and strontium) were not detected within OU
5 at concentrations exceeding the background mean however staustical analyses indicated that the distribution of

these metals was sufficiently different from background to warrant their inclusion as COCs (DOE 1995a)

Data used to plot radionuchide COCs (americtum 241 uramium 233/234 and uranium 238) 1 surface water are
presented 1n Table 4 9 and are summanzed on Figure 4 10 Amencium 241 and uramum 238 were detected at a
level 1 acuviues 1n the SID at SW027 north of Pond C 2

The sample from location SW50293 (Figure 4 10) flowing seep water contamned americtum 241 uranmium .
233/234 and uranium 238 at level 1 acuvities Amerncium 241 uramum 233 234 and uramum 238 were also
detected at level 1 activities in the SID (SW507)

4332 Pond Sediments

The nature and extent of COCs in C Series pond sediments are discussed m Appendix A and TM15 (DOE 1994a)
A summary for each pond 1s presented below

IHSS 142,10 Pond C 1) Mercury was detected in samples from the three locatons (inlet, mid pomnt and deepest)
at concentrations exceeding the background UTL,,,, One sample had an activity of uranium 238 that exceeded

the background UTL,,,,, This sample was obtained from the mudpoint of Pond C 1

IHSS 142,11 Pond C 2) Zinc was detected at concentrations exceeding the background UTL 1n the samples
from the midpoint and the deepest portton of Pond C 2 Radionuchde COCs were not detected at activiies
exceeding the background UTLq,q, .
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4333 Stream Sediments

Data used to piot metal COCs (copper mercury and zinc) in stream sediments from Woman Creek and the SID are
presented in Table 4 10 These data are summarized on Figure 4 11 No metal COCs were detected at level 1 or

level 2 concentrations for samples collected along Woman Creek or its tributaries

Copper mercury and zinc were detected at level 1 concentrations 1n the sediment sample from the location 1n the
SID at the southeast comner of IHSS 115

Data used to plot radionuclide COCs (amencium 241 and plutonium 239/240) 1n stream sediments are presented
in Table 4 11 and are summanzed on Figure 4 12 There are no radionuclide COCs that were detected at activities
exceeding even the background mean for samples collected along Woman Creek or 1ts tributaries There are no

radionuclide COCs that were detected at activities exceeding the background mean plus one standard deviation

4334 Subsurface Soil

IHSS 142,10 (Pond C 1) In subsurface soils downgradient of Pond C 1 COCs were not detected at
concentrations exceeding the background mean plus one standard deviation (Figure 4 4B)

IHSS 142,11 (Pond C 2) Cadmium was detected at a level 1 concentration in borehole 50292 east of Pond C 2
(Figure 4 4B) No other metal COCs were detected at concentrations exceeding level-4 for samples collected near
Pond C 2 Radionuclide COCs were not detected at activities exceeding level 4 Organic COCs were not detected
mn subsurface soil samples at Pond C 2

4335 Groundwater
Data used to plot metal COCs (aluminum banum, berylhum manganese and vanadium) dissolved in groundwater
from Woman Creek are presented i Table 4 7 and are summarized on Figure 4 7B Data used to plot radtonuclide

COCs (americium 241 plutonsum 239/240 radium 226 and the three 1sotopes of uranium) 1n groundwater from
Woman Creek are presented m Table 4-8 and summanized on Figure 4 8B

413

BB, o wr eesiBBanat. .  oeds AN .o SN al? Silie




Rockv Flats Environmental Technologv Sute
Final Drafi—Phase I RFI/RI Report Operable Unit 5 October 1995

Pond C 1 Downgradient of Pond C 1 no metal COCs dissolved were detected 1n groundwater at level 1

concentrations (Figure 4 7B) Daissolved barium and manganese were found at level 2 concentrations

Dissolved radium 226 1n groundwater 1s the only radionucitde COC that has been detected exceeding level 3

activities in the wells downgradient of Pond C 1 No radionuchides were detected at level 1 activities

Pond C 2 Both wells below Pond C 2 have been dry since they were constructed therefore no groundwater

samples have been collected from these wells

434 IHSS 209 and Other Surface Disturbances

Data used to plot COCs for the various media for IHSS 209 and the other surface disturbances are presented in
Tables 4 1 through 4 6 and summarized on Figures 4 1A through 4 6B

Of the media sampled at IHSS 209 and the other surface disturbances (surface soil and subsurface soil) the

followng 1s a short list of the COCs detected at level 1 and level 2 concentrations

® A surface soil sample from locaton SS512493 n IHSS 209 (Figure 4 1B) contamned mercury at
level 1 concentration

L] A subsurface so1l sample obtained from 24 to 28 9 feet in borehole 57793 (Figure 4-4A) 1n the
Surface Disturbance South of the Ash Pits contained a level 2 concentration of antumony

° A subsurface so1l sample obtained from the surface to 2 feet 1n borehole 57793 (Figure 4 5A)
contained a level 2 acttvity of uramum 235

These data suggest that COCs exceeding background are not present within IHSS 209 and the other surface

disturbances with the possible exception of mercury 1n one surface soil sample at IHSS 209

435 Summary of COCs in and Around OU 5 IHSSs

4351 Summary of IHSS 115/196

At THSS 155/196 elevated concentrations of the COCs in all media (surface soils subsurface soils and

groundwater) tend to be located in areas where buried wastes are present and elevated concentrauons n the
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subsurface soil tend to be limuted to the same depths as waste materials However one surface soil sample located
outside of the THSS 115 boundary south of the central part of the landfill contaned elevated mercury which was
also detected at elevated concentrations 1n surface soil within IHSS 115 directly upsiope Elevated activities of
uramum 1n surface so1l follow the same pattern with downslope occurrences between the IHSS boundary and
Woman Creek The distribution of organic chemuicals in surface souls 1s also ssmilar but more restricted areally
with all of the detects greater than the contract requured reporting limits occurning within the boundary of the
IHSS where concentrations are generally less than 100 umes these reporting limits

The greatest concentrations of COCs 1 subsurface soil are within the IHSS 115 boundary and most of the greater
concentrations are near IHSS 196 where much waste 1s buried A few occurrences of nickel and uranium 238 and
235 that are not closely associated with the wastes may be related to construction of the SID and other unknown

Causes

The metal COCs dissolved 1n groundwater are primanly manganese and bartum which may be naturally occurring
because considerable manganese stainng 1s found on subsurface matenals and barium tends to be associated with
manganese No elevated metal COCs are unequivocally associated with the wastes However radium 226
dissolved 1n groundwater does appear to be associated with the waste 1n the central part of the landfill and to have
mugrated downgradient at low acuvities toward Woman Creek

4 3.52 Summary of IHSS 133

The occurrence of COCs n the IHSS 133 area 1s similar to that in IHSS 155/196 1n that elevated concentrations
tend to be 1n areas where bunied wastes are present and tend to be limited to depths of wastes Metals in the
surface soils are at lower concentrations than 1n IHSS 115 with copper dominating Agamn the uramum COCs
the surface soils tend to be elevated near waste sites and downslope from them. No organic COCs were detected
the THSS 133 area. Elevated levels of metal and radionuclide COCs 1n subsurface soils are closely associated with
the buned wastes However as in IHSS 115 copper and nickel 1n addition to uramum 1sotopes are more widely
distnibuted than the waste Also 1n JHSS 115 manganese and barnium are at elevated concentrations n
groundwater though these two metals may be naturally occurring  Radium 226 was detected at greater than two
standard deviations above the background mean 1n a well downgradient from the ash pit m IHSS 133 2 suggesung

the presence of a plume contaning low actviies of radium 226

41




Rockv Flats Environmental Technology Site
Final Draft—Phase I RFI/RI Report Operable Unit 5 October 1995

4353 Summary of IHSS 142

Elevated levels of COCs in the Pond C 1 and Pond C 2 appear to be confined to the pond sediments Mercury and
urantum 238 concentrations were detected 1n Pond C 1 sediments and zinc concentrations exceeding the UTLgq0
were found n Pond C 2 Dissolved radium 226 was detected 1n a monitoring well downgradient trom Pond C 1
at levels greater than two standard deviations above the background mean Wells immediately downslope from
Pond C 2 are dry

Elevated levels of COCs have been detected 1n surface water and sediments at a few locations mOU S Ina
sediment sample from the SID at the southeast comer of IHSS 115 copper mercury and zinc were detected at
concentrations greater than three standard deviations above the background mean In Woman Creek north of Pond
C 2 amencium 241 and uranum 238 were detected at greater than three standard deviations above the
background mean Other measurable concentrations/activities of COCs 1n surface water and stream sediments

have been at relatively low levels
4354 Summary of IHSS 209 and Surface Disturbances .

The only detect of a COC at a concentration greater than three standard deviations above the background mean 1s

for mercury 1n surface soil at a location 1in IHSS 209
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Table 4-1
. Summary of Metal COCs Exceeding Background Mean in Surface Soil

Sequence Sample Resul Reperting Mean (X STD DEV) of backgreund
THSS 1D Lecatio Ne. Constituen ia -‘H EIM Limit Valid &- E 1 Xu2 Xu3 ;
hmhmmmnummm=msmmmvhm
115196 2161124 $S510593 SS50056AS  COPPER 161 s v | 1341 1763 2185 26
2206001 $S507993 SS50030AS  COPPER 15758 s v | 1341 1763 2185 26
2160900 $S507293 SSS0023AS  COPPER 157 s v | 1341 1763 2185 26
2224988 $S510393 SS50054AS  COPPER 156 s 1A | 1341 1763 2185 26
2160984 SS507593 SS50026AS  COPPER 155 s v | 134 1763 2185 26
2161208 $S510893 SSS0059AS  COPPER 155 5 v | 1341 1763 2185 26
2223606 $S509293 SS50043AS  COPPER 154 s v | 13a 1763 2185 26
2075525 $S506893 SSS0019AS  COPPER 149 s v | 1341 1763 2185 26
2227179 SS508093 SS50031AS  COPPER 147 s A | 1341 1763 2185 26
2160872 $S507193 SS50022AS  COPPER 145 5 v | 134 1763 2185 26
2161096 SS510193 SS50052AS  COPPER 145 5 v | 134 1763 2185 26
2160816 $S506993 SS50020AS  COPPER 141 s v | 13a1 1763 2185 26
2224966 SS509793 SSS0048AS  COPPER 138 5 1A | 1341 1763 2188 26
2225309 $S509793 SS50048AS  MERCURY 01 B 01 V 008 on 014
2225315 $S510393 SSS0054AS  MERCURY 01 B 01 V 008 011 014 01
2223807 $S509993 SSS0050AS  MERCURY 009 B 01 V 008 011 014
2123597 $S506493 SS50015ASUS SILVER 33 2V 28 484 688
1332 2746484 $S514993 SS50112AS  COPPER 156 s v | 134 1763 2185 26
2650897 SS514893 SSS0111AS  COPPER 1475 5 v | 13a 1763 2185 26
2746462 $S515193 SS50114AS  COPPER 143 s v | 134 1763 2185 26
2746073 $S514993 SS50112AS  MERCURY 01 B 01V 008 014 0
1334 2746116 $S514093 S550102AS  COPPER 159 s Vv 26
1335 2744014 $S513493 SS50096AS  COPPER 138 5 v 26
2746204 $S514393 SS50106AS  COPPER 136 5 v 26.
209 2666874 $S512493 SS50083AS  COPPER 142 5 V 26
I5133 2569821 $S513393 S550092AS  MERCURY 01 B 01 V 0
W209 2569263 $S511793 SS50076AS  COPPER 173 s v | 1341 1763 2185 26,
2569329 $S512193 SS50080AS  COPPER 17 s v | 1341 1763 2185 26
2569307 $S511993 SS50078AS  COPPER 164 s v | 1341 1763 2185 26
2569219 $S511593 SS50074AS  COPPER 162 s v | 1341 1763 218S 26
2569285 $S511893 SSS0077AS  COPPER 16 5 v | 1341 1763 2185 26
2569241 SS511693 SSS0075AS  COPPER 149 s v | 1341 1763 2185 26,
2666818 SS512293 SSS0081AS  COPPER 137 5 v | 1341 1763 2185 26
2569743 $§512193 _SS50080AS __ MERCURY 009 B 01 V 008 011 014 01
Excoeds the Bac| Mean we Standard Devistion but is leas than Bac) Mean twe Standard Deviatiens
115/196 2160844 $S507093 SS50021AS  COPPER 203 s Vv | 1341 1763 2185 26
2223628 $S509893 SSS0049AS  COPPER 203 5 v | 1341 1763 218 26
2161068 $S509593 SSS0046AS  COPPER 201 s v | 134 1763 2185 26
2703339 SS510293 SS50053AS  COPPER 191 s Vv | 1341 1763 2185 26
2206029 $S508293 SSS0033AS  COPPER 183 s v | 1341 1763 2185 26
2206253 $S511293 SS50063AS  COPPER 1717 s v {14 1763 2185 26
2225297 $S508693 SS50037AS  MERCURY 012 01 VvV 008 011 014 o1
2225303 $S509193 SS50042AS  MERCURY 012 01 Vv 008 o1t 014 01
2703561 $S510293 SS50053AS  MERCURY 012 B 01 Vv 008 011 014 01
1333 2746006 $S514493 SS50107AS  MERCURY 012 JA
2746254 $S514493 SS50107AS  SILVER 63 A
133.5 2744036 $S513793 SS50099AS  COPPER 181 v
W209 2666790 $S512093 _SS50079AS___ COPPER 181 v
Excaeds the Bac| Mean twe Standard Deviations bu is lese than
115/196 2223825 $S509893 SSS0049AS  MERCURY 017 01 V 008 011 014 01
2161157 $S510693 SS50057AS  MERCURY 016 01V 008 011 014 01
1333 2746248 SS514493 SS50107AS  COPPER 244 s v | 1341 1763 218§ 26 o;l
. 2743970 $$513693 _SS50098AS___COPPER 239 s v | 1341 1763 21 85 26 0
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Table 4-1 (Continued)

Sequence Sampie Resuit Reperting Mess (X STD DEV) of backgreund
IHSS ID Locatien No. C nstituen in m| lifte Linait Valid | Moean X 1 XL-Z Xu3
Excoeds the Mean three Standard Deviations

115/196 2224922 SS508693 SS50037AS COPPER 184 5 JA 1341 1763 2185 26
2223562 S$8509993 SSS50050AS COPPER 139 5 Vv 1341 1763 2185 26
2227223 SS510093 SS50051AS COPPER 112 5 JA 1341 1763 2185 26
2161152 SS510693 SS50057AS COPPER 782 5 Vv 1341 1763 2185 26
2223540 SS509393 SS50044AS COPPER 719 5 Vv 1341 1763 2185 26
2205973 SS507893 SS50029AS COPPER 68 3 5 V 13 41 17 63 21 85 26
2227075 SS508993 SSS50040AS COPPER 6045 5 JA 1341 1763 2185 26
2206113 SS508893 SSS50039AS COPPER 588 5 Vv 1341 1763 2185 26
2227201 $S509493 SS50045AS COPPER 557 5 JA 1341 1763 2185 26
2206085 SS508493 SS50035AS COPPER 452 5 Vv 1341 1763 2185 26
2224944 S$8509193 SS50042AS COPPER 354 5 JA 1341 1763 2185 26,
2223584 SS508793 SS50038AS COPPER 335 5 Vv 1341 1763 2185 26
2223650 S§S510493 SS50055AS COPPER 304 5 V 1341 1763 2185 26
2205945 SS507793 SS50028AS COPPER 276 5 Vv 1341 1763 2185 26
2205978 SS507893 SS50029AS MERCURY 038 01 VvV 008 011 014
2227372 SS508093 SS50031AS MERCURY 037 01 JA 008 011 014
2227384 SS510093 SS50051AS MERCURY 034 01 JA 008 011 014
2227378 S5509493 SS50045AS MERCURY 028 01 JA 008 011 014
2703567 S$S500693 SS50047AS MERCURY 026 01 Vv 008 011 014
2227342 SS508993 SSS50040AS MERCURY 0255 01 IJA 008 011 014
2205950 SS507793 SS50028AS MERCURY 023 01 Vv 008 o011 014
2206118 S$S508893 SS50039AS MERCURY 021 01 v 008 011 014
2223801 §8509393 SS50044AS MERCURY 021 01 Vv 008 011 014
2223813 S$S508793 SS50038AS MERCURY 0195 01 v 008 011 014
2205982 §S507893 SS50029AS SILVER 943 2 JA 28 484 688
2206038 SS508293 SS50033AS SILVER 126 2 JA 28 4 84 6 88

133.5 2744058 SS513893 SS50100AS COPPER 268 5 VvV 1341 17 63 2185

209 2666879 $5512493 SS50083;A{ MERCURY 0 66 01 V 008 011 014

data_re graphically od 47 »d7h. I |
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Table 4 2 Summary of Radionuclide COCs Exceeding Background Mean in Surface Soil

Sequeace Sample Resakt Reperting Mesa (X STD DEV) of backgrouad
THSS 2 Location N Constituea PQUG Limit Vaiid | Mesa X 1 Xud X=3

BMMMMMD: |—mnmdu-gm Devistion
5 9 367 442 55505 93 $SS0002AS U233234 0364 Y o2 202 582
3670873 55505593 SS50006AS U234 1126 00287 Y 0322 202 582
367144 S505793 SSS0008AS U234 1008 00247 Y 0822 202 582 1
2269934 Ss51089 SS50089AS U232 10919 0.0341 0822 202 1582 1
2260942 S 50089 SS50049AS 23324 0697 a6 2 1.202 582
2330946 $5508593 SSS0036AS U23IB4 104 0027 A o2 1202 1582 1
2425847 $5506293 SSS0013AS UN3IZM 1 A os2 1202 158 1
2425879 $$507393 SSS0024AS U234 0.96 02 A 0822 1202 1582 1
2330938 $S508493 SSS0035AS U232 9% 006 0822 1.202 1.582
2405921 §5507003 $S50021AS U23324 0934 0023 A 0822 1202 1.582 1
24059 8 507593 SSS0026AS U23234 929 A 082 202 1582 1
2330932 §5507993 SS50030AS U234 014 0019 A 0822 1202 1582 1
2330940 55508293 SSS0033AS U324 092 017 A s 1202 1582 1
367087 55505693 SS50007AS U234 0.908 00178 Y 0822 1202 1582 1
2330930 SS508993 SSS0040AS U234 0.896 0.032 0822 1202 1582 1
2425839 $506 55500 2AS U2 234 089 o1 0822 1202 1.582 1
2405009 $508693 SSS0037AS U23B4 g7 0031 A 0822 1202 1582 1
2330044 55500493 SSSO0MSAS U234 0856 019 022 1202 1582 1
2425871 55506893 SS50019AS U324 083 ol A 02 1202 1582 1
25895 S 506993 S0020AS UZ 2M 083 2 1202 582
3670894 $5510293 SS50053AS U2 0.085 051 Y 0.039 0.091 0.143 0.1 H
670895 55509693 SSS0047AS UBS 0.0826 00268 Y 039 0.091 0.143 0.
23309009 55508893 SS50039AS U2 0.01%9 0 A 0.039 0.091 0.143 [§}
25856 55506493 SSS001SAS  U22S [ u 02 039 0.09 43 ol
2405868 55507193 SS5002AS U2 0073 0 0.039 0.091 0.143 0.1
3671464 55505893 SS50009AS U2 0.0724 00208 Y 003 0.091 04 1
2425888 55507603 SSS0027AS U23S 0.072 u 02 A 0.039 0.001 0143 0.1
2330900 $5500493 SSS004SAS U238 0.0652 0 A 0.039 0.091 0143 [§
2260969 $5511393 SSS0064AS U23S 0.0623 00459 A 0.039 0091 0.143 al
3670903 S 515293 SSS0126AS U23S 0.0557 0273 Y 0.03 0091 o143 0.t
2405884 $5507093 $S50021AS U2 0.0556 0 A 0.03 00N 0143 0.1
2269960 $5508793 SS50038AS UZ3S 05524 00379 A 0.0% 0.091 [} 01
425872 55506893 SS50019AS U2 0.052 u ol A 0.039 0.091 0.143 [§1
22710080 $550000 SS5004 AS U2 0.0503 0618 0039 o 04 Q
2631789 55509093 SSS0041AS UDXS 005 006 A 0.039 0.001 0.14 [§}
2330003 50829 SSS0033AS U 049 039 09 3
2269958 $5509393 SS50044AS U2 0.0482 00973 A 0.039 0.091 0143 0.1
2425880 $5507393 SS50024AS U2 048 U 02 A [ 0.091 0.143 0.1
367 462 $5505993 SS50010AS UXS 0.04708 027 Y 0.039 0.091 0143 0
2425848 S 506293 SS50013AS U235 0.047 U a2 0.039 .001 0.143 o
2330896 $5508993 SSS0040AS U23S 0.0459 0023 A 0.0% 0.0 o143 0.k
2425832 S 50609 $S500 1AS U223 0.045 0l 003 0.091 0.143 ol
2330002 85507993 SS50030AS U2 0.0448 0 A 0.039 0.091 0143 0.1
2330908 §5508393 SS50034AS U2S 0.0442 0 A 0.039 o.M 0.143 0.1
2405870 55507493 SSS002SAS U8 0.0413 0 A 0.0% 0.091 0.143 o
2425240 $5506193 §50012AS U2 04 u 02 A 0.0%9 000 ol ol
3670897 $5505593 SSS0006AS U23$ 0.0399 00196 Y 0.039 0.091 0.143 1
3670901 55515293 $550124AS U2 0.0391 002 Y 0.039 0.091 0.143 [§}
3671479 $5505793 SSSO008AS U233 10632 00196 Y 0733 1146 1.559 1
2330066 55508593 S530036AS U232 102 0027 A 0733 1146 1.559 1
3670922 $5505693 SS50007AS U238 0.9608 00179 Y 0733 146 15% 1
2330951 55508393 SSS0034AS U238 0.9%4 0018 A 0733 1146 15% 1
2405935 55507593 SSS0026AS U238 095 0.021 0733 1146 1559
2425889 $5507693 SSS0027AS U2% 093 02 A 0733 1146 1559 1
2269978 $S5 0503 SS50056AS U238 1] s3s 0733 146 3%
2425887 55506493 SSS0013AS U238 9 02 A 073 46 1.5%9 1
2405037 $5500193 SS50042AS UZ% 0874 0602 A 033 1146 550 1
2425849 55506293 SS50013AS U238 087 a1 A 0733 1146 1.5% t
26097 §5510893 SS50059AS U2 0.8699 0.034 0733 46 15%
2425873 55506893 S$50019AS U2 085 8] 0733 1146 15%9 t
2330084 55507993 $S50030AS U2 0343 0 A o733 146 15%
2425897 $5506993 $$50020AS U238 034 ot 0733 1146 1.5%9 1
2330052 $S508293 $S50033AS U238 0.821 0017 A k) 1146 1559
2425841 55506193 $$50012AS U238 082 a1 A 0733 1146 1559 1
2405936 509793 SSS0048AS U238 ”® 033 0733 1146 559 1
2425831 55507393 SSS0024AS U238 079 02 A 0733 1146 1559 1
226998 S5 04 SS50055AS U238 ™ 0428 733 46 559
2405922 $5507193 SSS002AS U2 076 0022 0733 1146 1.5%9 1
24298 50600 $S500 AS U2 ™ 4% 559
2405928 $5510393 SSS0054AS U238 0. 49 0019 A oM 1146 1559
2330055 som SS50028AS U238 “ 022 3 4% 1559
2269989 5511203 SSS0063AS U238 A B 0.733 1 146 35 1
33 689692 s 3 $50 03AS U2 0.062 BJ 0. 1 0.039 091 0.143 0.1
e —————— — ———
132 2689762 55514993 S50112AS U2 0.089 B 012 ® 0t 13 [
3670899 SS_489 S50 AS U2 04898 027 Y 0.039 091 3 0.1
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Table 4-2 (Continued)

Seq cacs Sample Result Raperting Mwssa (X STD DEV) of backgrouad
| IHss DD Locstios Ne. Constifuest __in POI/G Limit ald IMeaa X 1 X2 X=3
333 2689720 S§514493 SSSO107AS U2YS 0.087 BJ 0025 A 0.039 0.091 0.143 0.195
e ———————————————————————— - — e —— —— ~
1334 2642367 $551399 SSS0101AS U238 0.045 13 0.039 0.09 43 954
A N —
35 2648B% SS5 349 SSS0006AS U2S 054 aon 0.039 0.001 0.143 9
2642346 58513793 SSS0009AS U235 048 ] 2.2_38 A 0.039 0.091 0.143 0.195
336 26423 SSS 3503 SSS0097AS U238 044 0.021 0.039 0.091 43
w— pe—— —
1209 7382 55512493 SSSO0B3AS U234 107 0037 A 0822 1202 1582 1962
230099 55512493 SSS0083AS UNS 0494 03 0.039 0.091 014 Q19
2732851 $S512493 SSSO083AS U238 108 0031 A 0.733 1146 1559 19
———— —— me— — — m—
13 725 84 SS5 309 S00B9AS U233234 336 035 022 202 582 1962
2725149 $5512993 SSS0093AS U2 0.05258 0036 A 0.039 0.091 0143 0.19
2725 98 5SS 3093 SSS0089AS U238 0.873 038 Q0733 146 539 9
—— —— ———— —— e ———
W09 23824 $5511993 SSS00T8AS U234 0.965 0032 A 082 122 1582 1962
2725180 $§512193 SSO0B0AS U323 0.926 0034 A 0822 1.202 582 1962
mz 55512003 SS50079AS U324 0892 0046 A o2 1.202 1.582 1962
2732805 §5511993 SSS0078AS U23S 0.0573 0016 A 0.0% 0.091 0143 0.195
2732804 SSS5 2093 SS50079AS U3 o6 07 0.0% 0.001 0.143 019
2137194 $5511593 SSS0074AS U2 0.046 Q016 A 0.039 0.091 0.143 Ql9
2732198 sS51169 SSS007SAS U238 046 003 0.039 0.001 0.143 0.19
2841 $5511993 SSS0078AS U238 103 0026 A 0733 1146 1.5%9 19
2132845 $§511503 SSS0074AS U238 3 o3 A 0733 1146 1559 19
273842 55511893 SS50077AS U238 0878 0031 A 0733 1146 1.5%9 19
2725208 $5 2193 SSS00B0AS U238 0.369 0 0733 1148 1559 19
maas SSS11 93 SS30076AS U238 0842 )] a7 1146 1559 19
2732854 $SS5 2093 SSS0079AS U238 0827 0.04 0733 146 1559 19
2732853 $5512293 SSS00B1AS U238 0.807 003 A 0.733 1146 1.5%9 19
N — R M
| Excosds the Moan one Standard Deviation but  las than Mesn twe Standard Deviations
187196 2330043 $5510093 SSS0051AS  U233234 155 023 A 0822 1202 1582 1962
2330045 S$50809 $S5003 AS U2B3I2M 46 0.026 0822 20 1582 1962
3670878 55515203 SSS0125AS U334 13 0mBe2 Y 02 L2 1582 1962
3670879 $5515293 SS50126AS U232 1.28% 004 Y 0822 1202 1582 1962
670877 55515203 SSS0124AS UB32M 12634 0036 Y 032 1202 L5 1962
3671443 55505993 SSS0010AS U 24 21295 wae Y 0822 202 582 1962
2330012 $S51009 SSS00S1AS U23S o124 0 0.0% 0.001 0.143 o9
2330004 §5508493 SS50035AS U23s 0.11 0016 A 0.0% 01 0.143 Q19
2425912 55508193 SS50032A8 U2 %} u 02 A 0.039 0.091 0143 0.19
3670925 29 S$§30 24AS U238 -3 222 73 46 5 9
2330965 S$S508093 SSS0031AS U238 54 0.019 0733 1146 1559 19
2330964 55508493 SSS003SAS U238 135 0016 0733 1146 1.5% 19
240593t 58507493 SS50025AS U8 131 0029 A 0733 1146 15% 19
367 481 §8505993 SS350010AS U238 1.24718 0024 Y 0733 1146 155 19
3670927 58515293 SSS50126AS U238 2304 00213 Y 0733 1146 1559 19
240504 $5507003 SS50021AS U238 118 0 A 0733 146 15% 19
2269082 55509293 SSS0043AS U238 11761 00323 A 0733 1146 1.559 19
it S ————————————————— pa — o— - ——
133.2 2689763 55514993 SS50112AS  UD32M 15 B 0012 A 0822 1202 1582 1962
2689748 85515093 SS50113AS  U23s 013 - 0.023 0.0%9 0.091 0.143 0.195
2689755 $8515193 SSS0114AS U238 0.099 BJ 0021 A 0.039 0.091 0.143 0.19
A A R ——— P —— M N
133 2689742 SS5 4793 SSS0110AS U2332M4 B 0.069 0822 202 1.582 1 962
—— A — eaens
133.4 2642361 $5514093 SS50102A8 U232 1.5 B 0033 A 0822 1202 1582 1962
2642268 $$513993 SSSO101AS U233234 1.5 B 0.033 0.822 1.202 1.582 1 962
—— — w—— e ———
133§ 2642053 $5513893 SSS0100AS U23$ 0.1 ] 002 A 0.039 0.091 0143 a9
2642338 55513493 SSS0006AS U238 13 B 03 A Q733 1 146 1559 19
M— P —— P —— N— O —
133.6 2642328 $5513693 SSSODISAS U22S 0.1 J 0031 A 0.0% 0.001 0.143 0.19
S M— — e
Exceeds the B: Mean two Standard Deviations bu  leas tham Mean thres Standard Deviations
1151196  22699%7 $5500393 SSS0044AS U234 17913 01149 A 082 1202 1.582 1962
23963 55508893 SS50039AS U238 92 0.01 0733 1146 9 9
2330047 $5508993 SSS0040AS U238 i 02 A 0.733 1146 1559 19
3671480 55505193 SSS0002A8 U238 5193 02 Y 0733 1146 559 19
3670926 $515293 SSS0125AS U238 5696 00302 Y 0.733 1 146 155 9
— M — — — A — — M
31 2639728 §5514593 SSSO108AS U234 18 B 0019 A [} v 1202 1582 1962
2689693 §§5 SS50103AS U233234 B 0 022 202 32 962
2689691 $851 193 SSS0103AS U238 16 B 0017 A 0.72.3 1 146 1.5%9 19
1.2 3670878 §5514893 §S501 AS UXB 2 16469 on Y 0322 202 1582 1962
2689749 $5515093 SSS0113AS UD3234 1.6 B 001 A 0822 1202 1582 1 962
3670923 55514893 SSS0111AS U238 196495 00274 Y 0.733 1 146 1.559 1972
— A N M
333 2639735 55514693 SSS0100AS UB324 16 B 0036 A 0822 1202 1582 1962
26897 555147 3 SSS0110AS UZ3S Q.9 :\) 0027 0.039 0.091 0.143 0.195
2680734 §5514693 SSS0109AS U23S 17 ;) 0.014 0.0% 0.001 0.143 0.195
2639740 $S5514793 SS50110AS U238 18 B 004 A 0.7%3 1 146 1.559 1 972
ME— — PR M ——— S,
33 2642360 514003 SSS0102A8  U23S 0.18 J 0.021 A 0.039 0.091 0.143 Q.19
e —e———— O —————" si— e
28 2642354 $5513893 SSSOL00AS U232 18 B 0052 A 0822 1202 1582 19624
2639700 29 50 04AS U2 2M4 822 202 382 9623
2689706 439 50 06AS U23S (=2 -4 039 [ ] 49 o
2689699 $5514293 SSSO104AS  U23S 5 ’J 0.01t 0.030 0.001 0.143 0.19
e ——————— e ——————— — ——— v — -
&, T e s .




Table 4 2 (Continued)

Seq emce Sample Resuit Reperting
THSS D Locatien Ne. Coostiteent __ia PCV/G __Qualifier Linait alid
| 2X ] 2642326 $S513693 SSSO09BAS U314 16 B 2041
Excesds the Background Mean pium throe Standard Deviations
15/196 9245 55505493 SSS000SAS U233z 2800 L
3933 $5505093 SSS0001AS  U233234 200 9 Vv
34 9239 $5505293 SSS0003AS  U233234 14 5 Vv
341925t 55515593 SSSOIZTAS UD32M M 6 Vv
9257 55515693 SS50128AS U2 234 eV
3670870 $5510293 SSS00S3AS U234 3637 00446 Y
3670872 $5505393 SSS0004AS  UZ32M 2701 075 Y
2269938 55509993 SSS00S0AS U233234 26707 0.049
367087 $5500693 SSS004TAS UB 234 392 00432 Y
3671445 55505893 SSS0009AS  U233234 23131 0028 Y
260939 $5508793 SSS0038AS  U23234 226 5 00619 A
3419246 $5505493 SS50005AS  U23S (] » Vv
34 9234 35505093 $S5000 AS U23S 46 6 VvV
34 9240 55505293 SSS0003AS  U23S 3 3 Vv
34 9252 555 5593 SSS0127AS  UDS 9 v
3419253 58515693 SSSOI128AS  U23S 21 05 VvV
3670896 35505393 SS50004AS  U23S 02739 00176 Y
2269959 55509993 SSS00S0AS 23S 0283 00301 A
9247 $5505493 SSS000SAS U238 38000 " Vv
341938 55505093 S5SS000JAS U238 2000 [
3 19241 55505293 SSS0003AS U238 000 v
9253 S5 5593 §830127A8 U238 780 s v
34 9259 55515693 SSS0128AS U238 ]
2269930 $5509993 SSS0050AS U238 1 128 00576 A
3670920 55505393 SSS0004AS U238 10.0269 22 Y
26979 $5509393 SS50044AS U238 17302 00829 A
30957 SS5 0093 SSS0031AS U238 543 0 A
2260981 S$5508793 SSS003BAS U238 3646 M7 A
3670018 55510293 SSS00S3AS U238 33073 6021 Y
2269984 55509893 SSS0049AS U238 23629 007 A
36109 9 $5509693 SSS0047AS 2% 284 026 Y
2330058 55509493 SSSOM4SAS U233 2 [T TN
2260977 55510693 SSS00S7AS U238 2037 00399 A
3670921 $5505593 SSS0006AS U238 20258 00196 Y
3671483 55505893 SSS0009AS U238 198 9205
133 2689726 $5514593 SSSOL0BAS U238 2 B 005 A
133.2 2689156 $3515193 SSSOL14AS UD3D4 22 B 0021 A
2609754 S$515193 SSS0114AS U238 26 B 0021 A
2689761 $5514993 SSS0112A8 U238 23 B 0021 A
2689747 $S315093 SSSOL13AS U2 21 B 0023 A
— e it - p———
J1ass 2697m21 $5514493 SSSO107AS  UB3I2M 33 B 0015 A
2609719 §S514493 SSS0107AS U238 52 B 00% A
2689733 SS514693 SSS0109AS U238 23 B 0036 A
1334 3670881 S5 5493 SSS0121AS  UBI2M 47483 0073 Y
3670882 55515493 SSSOI2AS U232 449751 00933 Y
3670883 $5515493 SSSO123AS  UD324 32646 01066 Y
3670906 $5515493 SS3012AS U235 27 o136 Y
3670905 58515493 SSIO121AS  U23S 22388 0o Y
3670907 S$515493 SSSOIBAS U2 2994 01066 Y
3670029 88515493 SSS0121AS U2 209.2173 a2l Y
3670030 $S515493 SSSO122AS U238 203.0783 0033 Y
367093 S5515493 SSS013AS U238 903 066 Y
264359 55514093 SS50102As U238 26 B 0038 A
2642366 55313093 SS3S0101AS U238 22 B 0033 A
35 2689707 SS514393 SSS0106AS U232 26 B 012
264347 55513793 SSS0099AS U234 2 B oo
2689705 $5514393 SSS0106AS U238 1 B 0.012
2642345 $S513793 SS50099AS U238 3s B 0014
264052 $3513893 SSS0100AS U238 3 B 0.068
2689698 53514293 S$30104A8 U238 23 B 0.019
1336 2642333 55513593 SSS0097AS  UD3IB4 2 B 0 A
264231 $8513593 SSS0097AS U238 25 B 0039 A
264824 SSS13693 SSS009SAS U238 23 B 006 A
e e — — —

——
Mﬁuﬂﬂwmnm‘ 2a and 3b
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Table4 3 Summary of Organic COCs in Surface Soil

Sequence Sample Test reup Rasult Raparting
[HSS _[I.) Lecation & Co.# onstiiont n Limit Hd
Dactocted _ esncoatration me“
187196 22646 $550999 SSS0050AS BNACLP  Bemzo(a)asthmooas 320 3%
2203934 55507993 SS0030AS BNACLP  Bexzo(nasthmcene 90 330
2265850 §50999 S550050A NACLP  DBemxo(s)esthracens 80 30
2 %4 55508693 8500 ACLP  Benzo(santhmcene 40 330
2266034 50929 50043A BNACLP  Bexzo(s)amthmcese 330
24 60 5094 SS50045A8 ACLP  Bemzo(s)amhracens 00 30
24152 555 0093 SS50051AS BNACLP  Bexzo(s)amthracene 200 30
2 5867 §8508 S50032A8 BNACLP  Bemzo(s)asthracons 1 33
220408 3084 $50035 BNACLP  Bemzo(s)amhmcemes 330
2204473 §85 39 S50064A BNACLP  Benzo(s)amhracens 60 30
22662 8 5S04 SS50085A BNACLP  Bemso(s)amthracens 60 30
5833 3507 3 $S50022A8 BNCLP  Bexzo(s)asthracens 50 M 30
2204326 51 093 SSS0061A BENACLP  Beazo(s)ssthracens 0 X 33
2204228 55509093 SSS0041AS BNACLP  Bemzo(s)axthracess <] 3
70164 50960 $550047 § BNACLP  Beszo(s)amthrcems 66 30
2247068 55500093 SSS0031AS BNACLP  Bexzo(s)asthracess 6“4 3%
24 66 55509493 SS50045A BNACLP  Bemzo(s)Pymse 240 3%
2247258 0093 $5500 1A BNACLP  Bexzo(s)Pymas 240 330
2266040 $50929 5330043A8 BNACLP  Bemzo(s)Pymae 40 330
58680 $308 93 SS50032A BNACLP  Beazo(s)Pymee 80 30
223 88 5508693 58500 A BNACLP  Beazo(s)Pymas & 3%
2204479 ¥» SS50064A BNACLP  Benzo(s)Pymee 50 3
2266224 $55 04 S$30055AS BNACLP  Bemzo(e)Pymme 50 30
2246656 508993 SS50040A BNACLP  Beazo( Pyreas 13 30
224707 5550809 $55003 AS BNACLP  Benzo(s)Pyreas 7 3
58678 508 S$S50032A ACLP  Beazo(b)Puonathess 32 30
23 53 508693 $85003 ACLP  Bexzo(b)Flaoraathens 30
2247 64 5094 SS50045A BNACLP  Benzo(b)Promathens R J 30
2266212 S5 04 $53005 AS BNACLP  Benzo(b)Fluorsathens 300 336
2204477 sS85 39 §850064 8 BNACLP  Bemo(d)Plaorasthens 20 }2.9 330
2204085 5508493 SSS0035AS BNACLP  Besxo(b)Fuonsthens 200 33
2247256 0093 §§500 1A BNACLP  Bexzo(b)inoranthens 1% 330
2470712 5550809 SS30031AS BNACLP  Bemao(b)Pmorasthens 110 33
2246654 58508993 $S50040AS BNACLP  Beazo(b)Pinoraathens 03.5 ] 30
2 5843 §5507393 8550024 BNACLP  Beszo(b)Plaorsathens 87 330
265950 50879 $550038A BNACLP  Dibeszo(s.h)esthscene 35 30
2265766 $509393 SSS0044A BNACLP  Dibeazo(s,h)enthracens 4] 30
2265858 55509993 SS50050AS BNACLP  Dibsszo(a.k)esthracene 6 330
2246646 58508993 SS50040A BNACLP Fioashess 250 30
2204322 58511003 SS50061A8 BNACLP Fiomathesse 230 H 33 A
2247064 5850809 SS5003tA BNACLP  Floomatheae 20 J 330
2204224 $5509093 585004 S BNACLP  Floomathene %0 3%
70 63 8509693 585004 BNACLP  Flnomsthees 80 330
s $8507093 SS50021A8 BNCLP  Flonathese 50 30
2204 s8s 3 553006 NACLP Fluorasthess 30 3%
58180 58506693 $8500 BNCLP  Fuonsthess 30 3
5822 $306993 S$$50020A BNACLP  Fluorssthese 30 ] 330
2584 8507393 SS30024A BNACLP  Fionstheas ] 330
2 M6 s 2 §530053A BNACLP  Floomathese 30
5862 $50769 §830027 BNACLP  Floomsthens 330
246972 S$S508593 $550036A BNACLP Flnorasthens 3
58572 58507593 $S§50026A8 BNCLP  Fluonsthese 97 kx
2232209 S85 0393 SS30054AS BNACLP Frwashwe 83 30
212 70 $3506193 $350012A8U BNACLP  Fluonstbene 68 J 33
2265857 $8509993 $S30030AS BNACLP  Indeso( 2,3-0d)Pywes 250 J 33
2265765 $5509393 SS30044A8 BNACLP  Indsne(12,3-c)Pymee wo 330
226461 509993 SS30050A BNACLP  Indeso( ,2,3-cd)Pymms 230 330
2266133 $5500893 SS30049AS BNACLP  Indemo( 2,3-cd)Pymse 2 b 30 A
122365 585064 $S500 SASU BNACLP deno( ,2,3-cA)Pyrens 70 330
2% 6 555094 SS50045A8 BNACLP  Indsao( ,2,3-cd)Pysme 40 ] 330
226604 58509293 SSS0043A BNACLP 3} 3‘30;
2247259 $5510093 $830051A8 BNACLP  Indeso(1.2,3cd)Pyrens 120 J 330 A
2266225 04 $S30055A BNACLP  Indeso( 2,3cd)Pymue 2 ] 3%
224663 $5508993 SS50040A BNACLP  Isdeso( ,2,3-cd)Pyress 50 30 A
24 07 55508093 SS30031A BNACLP  Indeno( ,2,3-cd)Pyrece 2 J 330 A
2 58328 507 SSS0022A BNCLP  Pymwe 280 30 A
258m 509393 SSS0046A BNCLP  Pynae 280 J 330 A
220407 5508493 SS50035A BNACLP Pymas 27 »
2204323 §8511093 SS50061AS BNACLP Pymme 00 330 A
224664 8508993 50040A3 BNACLP Pymae 30
204225 $8509093 $83004 S BNACLP Pymse 7 ¥ »
638 50969 $85004 BNACLP Pymee 30
52 $S507003 SS50021A NCLP  Pymae 50 J 330
224706 $509093 $5500 1A BNACLP Pyrne 40 » A
204 $s 3 SS50065AS BNACLP  Pymme 30 33 A
5823 506993 S50020A BNACLP Pyress 330 A
58 5550669 8500 BNCLP  Pyrese 0
58573 5550759 S$S50026A NCLP Pyrems 3
2322 85 ¥ $S50054A8 BNACLP Pyreas 00 30
58622 $5507693 585002 BNACLP Pyrems 9% 330
4 02 $S500 3A BNACLP Pyrcas 30
2 58426 $507393 50024 NACLP Pyrae b 3
1221 1 306 93 SS550012AS5US BNACLP Pyreso B 3
Seite oo - - E I R Y. ™



Table 4 3 (Continued)

Sequence Samphe st reup Result Roperting
Jass ] Locatien X Cots Coastioent Ll o . S
e ——————————————————————————— ——— —
2246973 508593 SSS0036A8 BNACLP E j 31
151% 23 N 5509 SS50042A8 BNACLP  Benzo(s)asthracens 3000 30
23 39 509 93 SS50042A8 BNACLP  Beazo(s)asthracese 900 30
23212 509793 500484 BNACLP  Benzo(s)amthncene 500 30
22 3836 $507793 SS50028AS NACLP  Bemzo(s)amthricens 300 33
22 3885 550789 5550029 NACLP  Bemzo(s)amthracens 800 kg
s 5850879 55500384 BNACLP  Bexxo(s)athrcene 300 3% \4
5887 0693 850057 BNCLP  Bemzo(s)asthrcess 30 30
122358 5064 3 55500 5ASUS ACLP  Beazo(samthncese 460 30
2204277 55 099 S50060A8 BNACLP  Bexzo(a)asthricess 440 30
265758 §550939 5850044 BNACLP  Beazo(s)esthrcese 0 33
22 3983 50829 §8500 3A ACLP  Beszo(s)amthracens 380 30
2266126 55509893 $850049 S BNACLP  Bemxo(s)esthracese 360 33
223203 58509 93 SS50042A8 BNACLP  Bemzo(g)Pymae 400 D 33 z
203842 $§507793 8500284 BNACLP  Bemzo(a)Pymas 300 3%
2 ™ 509 SS50042A8 BNACLP  Bomzo(s)Pymme 300 30
21212 $509793 SS50043A ACLP  Bemzo(a)Pymas 1200 30
220389 S50789 SS500290A8 BNACLP  Bemzo(a)Pymes 30 30
22 5948 S50879 SS50038AS BNACLP  Bemzo(s)Pymme 40 330
5887 069 $850057A8 BNCLP  Beszo(a)Pymue 79 33
2203940 5550799 $S50030A BNACLP  Bemzo(a)Pymes s 3%
22 3989 508293 S§50033A8 BNACLP  Bemzo(s)Pymas 330 A
22 5764 §509303 5850044 S BNACLP  Bemxo(s)Pymue 460 330
22364 5064 $500 5ASUS BNACLP  Benzo(s)Pymee 400 3
22646 509993 SS50050A ACLP  Bemzo(s)Pymee 400 30
2266 32 509893 555004 ACLP  Bosmzo(s)Pymes 90 330
22 5856 5550999 S50050A BNACLP  Bemxo(a)Pyrcee 30
2 M 509 SS50042A8 BNACLP  Bexzo(b)Pluorasthens 600 k1
2232 38 509 93 $S50042A8 NACLP  Bemzo(b)Finorasthene 2500 D 30 z
23125 509793 SS50048A ACLP  DBexzo()Fluorasthene 2000 330
220384 50779 $S50028A BNACLP  Beazo(b)Flnorssthens 00 330
2203839 507993 $S5002 AS BNACLP  Benzo(h)Puorssthess 700 3% v
2265946 550879 $85003%AS BNACLP  Bemso(b)Plaorasthens 350 3
5387 585 0693 885008 S BNCLP  Bemzo(b)Finonsthess 300 3%
2266 30 55500893 $S50049 BNACLP  Bemxa(b)Fuonsthens 40 )
2265762 50939 S50044AS BNACLP  Beszo(h)Fsorsathens 70 20
2203938 5507993 $SS0030A ACLP  Bemo(b)Fiuorasthens o )
2264614 55509993 S350050AS BNACLP  Beasob)Finorsathens 640 3%
}2_0_39'7 % SSS0033AS BNACLP H&m 620 JX 30
122362 585064 S5550015A8US BNACLP  Bexzo(d)Fiommthess 5% 3% v
2266038 5509293 S850043A BNACLP  Beszo(b)Fizomathens 0 30 v
2204 38 $50889 5850039 BNACLP Diboazo(s.h)esthracons 00 30
2204 87 $550889 50039 BNACLP  Dibeazo(s,h)esthracens 960 D 30
232 17 58509793 SSS0048AS BNACLP Fiorathese 2500 33
53366 0693 §850057 8 BNCLP  Fhuorasthens 200 3%
220388 55507893 SS50029A8 BNACLP Flonsthese 2000 330
2265938 508793 $50038A ACLP  Fluorstheae 700 30
122354 55506493 $850015ASUS BNACLP Fluorsthens 1000 330 v
2265754 509393 SS0044AS BNACLP  Fluorasthens 940 330
266122 509893 $85004 BNACLP Fluotasthens 3%
2264606 509993 $S50050A8 BNACLP Flnomathess 900 330
2203979 $508293 $850033A BNACLP  Fmomathese 30 30
2265846 §$8509993 S$S30050A BNACLP Flnorasthess 80 330
2 9% 8507993 $S350030A BNACLP Fluonmsthens 130 3
2266030 50929 SS50043A8 BNACLP Flonathess 640 330
2247156 55500493 SS50045AS BNACLP  Fluomatbess 580 3% A4
23 84 S508693 $85003 BNACLP Floorasthens 570 3
2247248 §5510093 $85005 AS BNACLP Fhwoasthee 570 33
22662 0493 850055 BNACLP Finomathess 520 33
2204273 S5 0993 SSS0060AS BNACLP Flonathese 508 k>
5867 SS508 $850032A8 BNACLP Fionusthess 440 3
587 5550959 SS50046A BNCLP  Flomathene 3%0 30
5832 58507 93 SS50022A8 BNCLP  Flnorusthess 37 J 330
2204469 585 1 50064A8 BNACP Fiomatheoe 360 ¥ 330
2204077 SS508493 8850035A8 BNACLP  Finoraathens 50 J 30
2204 37 §$508893 $850039 BNACLP  lndema(12,3-cd)Pymme 00 330 IA
2204 86 $508393 8S50039A8 BNACLP deno( 2.3-cd)Pymas 3100 D 3%
220384 507793 SS50028A8 BNACLP  Indeno(12,3-cd)Pymae 00 330
23 38 509 93 SS50042A8 BNACLP  Indeso( 2.3<d)Pymae 600 DI % ¥4
2265% 530879 SS50038AS BNACLP  Indemo( ,2,3-cd)Pyrens 330
2232128 $509793 S50048A BNACLP  Indemo( 2,3-cé)Pymme 42 3%
223 946 509 93 SS50042A8 BNACLP  Indemo( 2,3<cd)Pyrene 30
2263713 58509393 §S50044 S PESTCLP PCB 1254 00 60
263 S5 04 SS50035A8 PESTCLP PCB 1254 00 60
2246200 $5509993 $850040AS PESTOP FPFCB 254 065 60
22 5407 $8508893 $550039 PESTCLP PCB 1234 900 X 60
22 5248 55507793 S50023A PESTCLP FCB 1254 50 60
226382 $50879 S50038AS PESTCLP PCB 254 630 60
2205380 55508493 $850035A8 PESTCLP FPCB 1254 550 60
2263885 55509893 850049 PESTCLP PCB 1254 30 160
2263887 50029 S$S50043A PESTCLP PCB 1234 20 60
2203833 507793 SSS0028AS ACLP Pymoe 2600 30
232 8 $5509793 SS30048AS BNACLP Pyrens 2600 30
- bt i P e . st RN



Table 4 3 (Continued)

Sequencs Sampls wtGreu Result Reperting
L5 D Locatien ol Code Soetiment }ﬁ_&__”."_#
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2203882 §5507893 50029 S BNACLP Pyrese 00 30
53867 S5 0693 5550057 BNCIP  Pyrse 500 30
2265939 508793 50038A ACLP Pyrese 500 330
23 $55064 $001SASU BNACLP Pymae 000 BX 330 A
2264607 $509993 5550050A8 BNACLP Fyrese 730 330
2 3 509393 SS50044A8 BNACLP Pyrss 30 330
2 584 5350999 50050A BNACLP  Pyrese 30
22 3980 5082 $550033A8 ACLP Pyroe 00 J 330
2266123 50989 3004 ACLP Pymae 330
220393 55850799 SS50030A B ACLP Pyrme 35 330 v
220427 099 550060A BNACLP Pyrene % 3%
226603 5850929 S50043A8 NACLP Pymse 330 v
224724 SS55 0093 50051A BNACLP PFPyreme 44 30
223 46 508693 $850037 § BNACLP Pyrees 30 30
224 157 $509493 S50045A BNACLP FPymas 30 0
2 5867 $8508 3 SS30012AS BNACLP Fyress 0 J 330
220447 st S50064A ACLP Fyrmee 340 30
226621 504 S30055AS BNACLP _ Pyreas 340 3% A
151% 204 30 $5508993 585003 BNACLP Eomso(a)esthracens 4400 330
2204 79 S508893 SS30039AS BNACLP  Bemzo(s)ssthrcese 3500 D 33
2204 36 50389 §850039 BNACLP  Bemzo()Pymes 500 N
2204 85 50889 5850039 B ACLP  Beuzo(a)Pyses 3900 D 30
2204 M 550899 $550039 ACLP  Beazod)Fhioraathens 500 30
2204 83 50889 $50039 BNACLP  Bemzo(b)Pluoranthcns 600 330
- s » SS0056AS ACLP  Dibeazo(s.h)esthracens 9200 D 330
587180 85 5 SS50056A BNACLP  Dibeazo(sh)enthracene 000 30
204 2 508893 $850039 S BNACLP  Fhoramhens 000 33
2204 58508893 $850039AS NACLP Fluomstheme 9900 D 330
2320 $5509 93 $850042A BNACLP Fluomsthens 6200 D 330
23 3 509 93 $S50042A BNACLP Fluonsthes o0 330 z
2203832 $8507793 SS50028A8 BNACLP Fiorasthens 3400 330
ssns 8§85 059 SS50036AS BNACLP  Indeso( 2,3-cd)Pymes 32000 D 33 JA
2158779 $8510593 $S50056A8 BNACLP  Indess(1.2.3-cd)Pymne 28000 E 330
2246396 $851009 SS50051A8 PESTCLP FCB 1254 3900 160
2246368 $S5004 SS50045A PESTCLP PCB 1254 2400 60
226380 5850999 SS50030AS PESTCLP PCB 1254 2300 c 160
2 60260 §5510693 $8%0087 § PESTCLP PCB 1284 2200 X &
2204127 35508893 $550039AS BNACLP Pyrse 9500 30 v
2204 7 50889 5850039 BNACLP Pymee 8400 30
2232028 509193 SS50042A8 BNACLP Pymes 00 D 330
2231936 $509193 SS50042A8 BNACLP _ Pyrese 5 00 330 Z
Rxeoods sno handred th-&lm“
1519% nn $551059 $§50056AS BNACLP  Bemzo(s)esthracens 3000 D 330
82 58510593 SS50056AS BNACLP  Beazo(s)anthracens 0000 E 2
2158778 385t 593 SS50056AS BNACLP  Bexzo(a)Pymme 3000 B 330
7 585 0593 SS50036A BNACLP  Bomzo(a)Pyreas 000 D 330
s325 §S5 0593 $550056A BNACLP  Benzo(b)Flnornthens 9000 XD 30
7 85 593 SS50056AS BNACLP  Beazo(b)Fnorasthene 8000 B 30
588 §85 059 S0056A. BNACLP  Flnocastheas 0000 D 330
58768 s 5 $350056A8 BNACLP Fluorstbese 73000 E 30
ss $510593 SS50036A BNACLP Pymas 0000 D 30
2158769 S 1593 SS30056A BNACLP _ Pyress 59000 B 330
—— ——— M N
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Table 4-4
Summary of Metal COCs Exceeding Background Mean in Subsurface Soil

Sequence Sample Depth Result Reperting Mesa (X STD DEV) of backgreund
THSS/Slte ID Location N 1 terval Censtituent  in uh gllhr Limit Valid { Mean X 1 X=2 Xu3
A I L
hﬂmmmuhummmgmmmmm

115/19¢ 3335198 59593 BHS50540AS o2 ANTIMONY 85 B 12 JA 656 94 1224 15
3334952 59793 BHS50488AS o2 ANTIMONY 71 B 12 JA 656 94 1224 15
4981949 56694 BHO0122AS 430-1500 COPPER 252 25 JA 1259 2536 3813
5105493 59894 BHO0164AS 199319 COPPER 233 25 vV 1259 2536 813 50.
2700368 59593 BHS0552A8 a6 COPPER 2285 s Vv 1259 2536 81
5009789 58794 BHO00S4AS 0024 COPPER 26 5 JA 1259 2536 3813
2633713 58593 BHS0404AS 125 181 COPPER 25 5 v 1259 2536 813
49293717 57594 BHOO0082AS 60-120 COPPER 224 5 VvV 12.59 25.36 3813 50.
5105437 59494 BHO0160AS 119179 COPPER 24 25 V 1259 2536 K} B k] 50.
4929349 57594 BHO0078AS 00-60 COPPER 222 25 Vv 12.59 2536 3813 50
2686964 59293 BHS50441AS 12 189 COPPER 217 s Vv 12.59 25.36 3813 50
2700126 59793 BHS0486AS 133 153 COPPER 216 5 Vv 12.59 2536 3813 50.
2700434 59593 BHS0554AS 144 164 COPPER U3 s v 1259 536 3813
4932915 57594 BHOO0085AS 180-230 COPPER 21 23 VvV 12.59 2536 3813 50
2700500 59493 BHS0522AS 129178 COPPER 207 5 v 12.59 2536 3813 50.
2091481 50792 BHS0105AS o110 COPPER 205 s Vv 1259 2536 813 50.
4981921 56694 BHO0113AS 430-1500 COPPER 204 2V 12.59 2536 813 50.
4880286 58494 BHO0068AS 0060 COPPER 203 5V 12.59 2536 813 30
5105297 57094 BHO0147AS 00-400 COPPER 199 25 v 1259 2536 3813 30
4961693 56694 BHO0112AS 00-410 COPPER 196 25 Vv 12.59 2536 813 50
4880314 58494 BHO0071AS 6095 COPPER 195 25 v 1259 2536 kB k] 50
2133994 51092 BH30153AS 0.6 COPPER 191 s Vv 12.59 2536 3813 50
4961553 56694 BHO0096AS 00-60 COPPER 184 3 Vv 12.59 25.36 k: B K] 50
5105325 57094 BHO0148AS 00-400 COPPER 179 3 VvV 12.59 2536 313 50
5009761 58694 BHO0052AS 0029 COPPER 173 5 JA 1259 25136 s 50.
2700802 63193 BHS0616AS [ 2 COPPER 173 s JA 12.59 2536 313 50
2700044 59793 BHS50484AS 013 COPPER 172 5 v 12.59 2536 k. Bk 50.
2120433 50892 BH50121AS o6 COPPER 171 s Vv 12.59 2536 3813 50.
2686942 59293 BHS0440AS 612 COPPER 169 s Vv 12.59 2536 81 50.
2700692 61293 BH50505AS 6108 COPPER 169 s A 12.59 2536 813 50.
2120477 50892 BHS50123AS 816 COPPER 167 s Vv 12.59 2536 s 50.
4961525 56694 BHOD09SAS 0060 COPPER 167 23 Vv 1259 2536 31 50.
2686882 59293 BH50439AS -6 COPPER 167 s Vv 1259 25.36 3813 50.
2700890 61093 BHS0603AS 613 COPPER 167 5 1A 12.59 2536 813 50.
2120389 50592 BHS0064AS 1218 COPPER 166 s Vv 12.59 2536 813 50.
2700192 59193 BHS0457AS 28 COPPER 16.55 s Vv 12.59 25136 813 50
3334959 59793 BHS0488AS o2 COPPER 165 5 V 12.59 2536 kI Rk 50
2060864 50692 BHS0089AS o114 COPPER 59 s Vv 1259 25136 3813 50.
2005309 50392 BH50015AS 1824 COPPER 158 5 v 12.59 25136 B13 50
2746550 58693 BH50349AS 12 195 COPPER 1555 5 Vv 12.59 2536 3N 50.
2120455 50892 BHS0122AS €12 COPPER 153 5 Vv 12.59 25.36 kI Bk} 50.
2700824 63193 BHS0617AS 612 COPPER 153 5 JA 1259 2536 B3 50
2005272 50392 BHS0016AS 2530 COPPER 148 s Vv 1259 2536 381 50
2060820 50692 BH30087AS 96 COPPER 148 5 v 1259 2536 s13 50.
2650787 58693 BHS0405AS 255 295 COPPER 14.7 5 Vv 12.59 25136 813 50
3334995 59293 BH50444AS o2 COPPER 147 s Vv 12.59 2536 813 50
4961581 56694 BHO0098AS 60-100 COPPER 145 25 v 12.59 2536 313 50
5105353 59494 BHO0152AS 0059 COPPER 14.5 25 Vv 12.59 25.36 3813 50.
2037352 50492 BHS50039AS 12 1% COPPER 139 s v 12.59 2536 3813
2060842 50692 BHS0088AS 612 COPPER 132 s Vv 1259 2536 3313 50
2700632 61293 BHS50504AS 06 COPPER 128 S5 1A 1259 2536 BB 50.
5105465 59894 BHO0162AS 179-199 COPPER 12.7 25 VvV 12.59 2536 |n 50.
4880295 58494 BHOO068AS 0060 NICKEL 332 40 JA 1981 40137 6093 81
2633635 58593 BHS50347AS 96 NICKEL 3305 8 v 1981 4037 6093 81
2700872 60993 BHS50588AS 06 NICKEL 286 8 Vv 1981 4037 6093 81
4961674 56694 BHO0111AS 00350 NICKEL 271 0 Vv 1981 4037 6093 8]
2700438 59593 BH30554AS 144 164 NICKEL 255 g8 Vv 1981 40137 6093 81,
5105502 59894 BH00164AS 199319 NICKEL 237 £ Vv 1981 4037 6093 81
2120393 50592 BH3S0064AS 121% NICKEL 236 8 v 1981 40137 6093 81
3335189 59593 BHS0540AS 2 NICKEL 235 8 v 1981 4037 6093 81
2133976 50992 BHS0140AS 016 NICKEL 234 8 v 1981 4037 6093 81
4981958 56694 BHO00122AS 43 0-1500 NICKEL 234 40 Vv 1981 40137 6093 81
5105306 57094 ﬂ_oouus 0 0-40 0 NICKEL 226 40 v 19 81 40 37 6093 3]




Table 4 4 (Continued)

Sequence Sample Depth Resuit Raporting Mean (X STD DEV) of backgreond
e e e Sontiines gk Queler  Limit v LMo XL Xl =
[ - IR
5105334 57094 BHOO0143AS 00400 NICKEL 22 0 Vv 1981 4037 5093 g
5105446 59494 BHO00160AS 119179 NICKEL 213 0 Vv 1981 4037 6093
2746340 58393 BH50343AS 06 NICKEL 21 8 Vv 1981 4037 60.93
2133932 50992 BH50138AS o6 NICKEL 209 8 v 19.81 4037 6093
2700048 59793 BHS0484AS 0173 NICKEL 204 8 Vv 1981 4037 6093
2700372 59593 BHS0352AS 06 NICKEL 2015 8 Vv 1981 4037 6093
2746534 58493 BH50346AS 612 SILVER 137 2 Vv 517 151 pL ]
2133934 50992 BH50138AS 06 SILVER 1n3 2 Vv 57 151 pZX ]
2746512 53493 BH50345AS o6 SILVER i12 2 Vv 57 151 245
3335055 59493 BHS0524AS 42 SILVER 82 2 VvV 57 151 24.5
‘ 2133978 50992 BHS0140AS 016 SILVER 65 2 Vv 57 1} 1 24.5
133.1 2700280 58893 BH30458AS 06 COPPER 231 L 4 12.59 2536 813
2453018 56493 BHS0219AS 123 COPPER 21 5 Vv 1259 2536 sn
2700302 58893 BHS50459AS 612 COPPER 201 5 Vv 12.59 2536 813
2452294 56293 BHS0206AS 06 COPPER 159 5 Vv 12.59 25.36 Bsn
3334885 58893 BHS0646AS o2 COPPER 141 s Vv 12.59 2536 B
2700284 58893 BHS50458AS 06 NICKEL 21 8 Vv 1981 4037 6093
2743652 56393 BHS50211AS o2 SILVER 98 2 Vv 57 151 24.5
133 2 2687052 58793 BHS0409AS 1824 COPPER A7 5 Vv 12.59 2536 B3
2453410 57593 BH50301AS 12 14 COPPER 194 s v 12.59 2536 313
2452630 57393 BHS0256AS 02 COPPER 193 s Vv 1259 2536 3813
2452686 57393 BHS0258AS 46 121 COPPER 191 5 v 1259 2536 313
2452658 57393 BHS5025TAS oee COPPER 189 s v 1259 2536 B
2515255 57293 BHS50252AS -6 COPPER 176 5 v 1259 2536 313
2425182 56993 BHS0202AS 8114 COPPER 175 s Vv 12.59 25.36 B3
2425322 57003 BHS0241AS 02 COPPER 175 5 v 1259 2536 s
2452714 57393 BHS0259AS 102 181 COPPER 174 5 v 1259 2536 813
2452546 57193 BHS0246AS o2 COPPER 171 s Vv 12.59 2536 313
2686986 58793 BHS50406AS 61 COPPER 169 5 v 12.59 2536 K} B
2425350 57093 BHS0242AS 06 COPPER 161 I 4 12.59 2536 B
2452574 57193 BH50247AS oss COPPER 15 s Vv 12.59 2536 B13
2462699 56993 BH50199AS g4 COPPER 145 s Vv 12.59 2536 813
2453158 57493 BHS0261AS (U3 COPPER 145 5 v 12.59 2536 313
2425266 56893 BHS50239AS 83 143 COPPER 143 5 Vv 12.59 2536 313
2453270 57493 BHS0265AS 18 200 COPPER 143 5 Vv 12.59 2536 813
2425406 57093 BHS0244AS 123 186 COPPER 14 s Vv 12.59 2536 3813
2687008 58793 BHS0407AS 6112 COPPER 1395 s Vv 1259 2536 813
2515284 51293 BHS0253AS 612 COPPER 137 s Vv 1259 25136 3813
2515422 57293 BH50292AS 26 30 COPPER 136 5 Vv 1259 2536 3813
2462677 56993 BHS50198AS o2 COPPER 131 s Vv 12.59 2536 3813
2515226 57293 BHS0251AS oz COPPER 129 s Vv 1259 2536 313
2515313 57293 BHS50254AS 12 1% COPPER 127 5 Vv 1259 2536 B’
2452664 57393 BH50257AS o-66 NICKEL 306 8 Vv 1981 40137 6093
2425356 57093 BHS50242AS 06 NICKEL 277 8 Vv 1981 40.37 6093
2687056 58793 BHS0409AS 1824 NICKEL 257 8§ Vv 1981 4037 6093
2515259 57293 BHS50252AS 06 NICKEL 254 8 JA 1981 4037 6093
2687078 58793 BHS0410AS 24 84 NICKEL 243 8 Vv 1981 40137 6093
2425412 57093 BHS0244AS 123 186 NICKEL 225 8 Vv 1981 40137 6093
2452636 57393 BHS0256AS 02 NICKEL 20 8 8 Vv j19 81 40 37 60 93
1333 3335136 61193 BHS0649AS o2 ANTIMONY 67 12 1A 656 94 1224
2700588 61493 BHS0S85AS 85159 COPPER 2353 s Vv 12.59 2536 813 509
2700736 61393 BHS0570AS 06 COPPER 2455 5 Vv 1259 2536 2 Bk 09
2452462 56593 BHS50224A5 1317 COPFER 239 5 Vv 1259 2536 nn 509
2701000 63093 BHS0559AS 15 20 COPPER 2055 5 A 1259 2536 81 509
2700758 61393 BHS0576AS ow COPPER 201 s Vv 1259 2536 B13 509
2452518 56693 BHS0227AS 06 COPPER 20 s Vv 12.59 2536 3’1 509
2700566 61493 BH50583AS oss COPPER 198 5 IJA 1259 2536 813 509
2700078 59693 BHS50558AS 12 155 COPPER 1818 5 Vv 12.59 2536 813 50.9
2453074 56793 BHS50232AS 0.6 COPPER 18 5 Vv 12.59 25.36 313 509
2452434 56593 BH50223AS 612 COPPER 17 s Vv 1259 2536 813 509
2700912 59693 BHS0556AS o6 COPPER 165 5 JA 12.59 2536 813 509
3335123 61193 BHS0649AS o2 COPPER 15 5 v 1259 2536 8’13 509
2452490 56693 BHS0226AS o COPPER 145 5 v 12.59 2536 8’13 509
2453130 56793 BH50234A8 10 12 COPPER 145 s Vv 12.59 25 36 3313 309
ot Bbicas e ERA = fE R ad -4



Table 4 4 (Continued)

Sequence Sample Depth Result Reperting
THSS/Site ID Locatie N I terval C mstitoen  in lifler  Limit Valid
2452378 56593 BH50221AS 02 COPPER 136 5 Vv
2453102 56793 BHS50233AS 612 COPPER 134 5 V
2700610 61493 BH50584AS 55138 COPPER 134 5 JA
2453046 56793 BH50231AS 02 COPPER 133 s Vv
3334793 61493 BHS50651AS (14 COPPER 133 5 Vv
2452406 56593 BHS50222A8 -6 COPPER 131 s Vv
2700350 61193 BH50503AS 610 NICKEL 3465 8 Vv
2700916 59693 BHS50556AS 06 NICKEL 213 8 Vv
2700762 61393 BHS0S76AS 010 NICKEL 209 8 V
133 4 2519064 557193 BHS50307AS o6 CADMIUM 076 B 1 JA
2519068 55793 BHS0307AS [ 23 COPPER 249 s Vv
2519090 557193 BHS50308AS 612 COPPER 239 5 V
3335051 53993 BHS0647AS (3 COPPER 234 5 Vv
2358212 55593 BH50082AS 1524 COPPER 231 s Vv
2463001 55993 BHS0187AS 9318 COPPER 227 5 Vv
2519134 557193 BHS50309AS 124 184 COPPER 217 5 Vv
2358240 55593 BHS0083AS 2426 COPPER 211 s Vv
2358128 55593 BH50058AS 612 COPPER 204 5 Vv
2700214 59093 BHS50411AS -6 CO% 19 65 5 V
2743712 58093 BHS0313AS Q2 COPPER 195 s Vv
2358100 55593 BH50057AS [ 23 COPPER 19 s Vv
2703235 58993 BHS0480AS 064 COPPER 1775 s Vv
2703317 58993 BH50432A8 64 12 COPPER 163 5 V
2462891 56093 BH50271AS -8 COPPER 155 s Vv
2425126 55893 BH50141AS 02 COPPER 152 s Vv
2700236 59093 BH30412AS &1 COPPER 14.3 s Vv
3335105 59093 BHS50648AS 02 COPPER 132 s Vv
2743744 58093 BHS0314AS 08 MOLYBDENUM 196 B 40 V
2358218 55593 BHS0082AS 1824 NICKEL 303 8§ V
2519072 55793 BHS0307AS o6 NICKEL 261 8 Vv
2519094 55793 BH50308AS 612 NICKEL 253 8 V
2358134 55593 BHS0058AS 612 NICKEL 203 8 Vv
2743716 58093 BH50313AS 02 NICKEL 201 8§ JA
3335037 58993 BHS0647AS 02 SILVER 11 6 2 Vv
133.5 2358012 55493 BH50033AS 6124 CADMIUM 07 B 1 Vv 1.34
2358352 55293 BHS0107AS 610 COPPER 199 5 Vv 509
2358016 55493 BH50033AS 6124 COPPER 199 5 Vv 509
2358324 5529 BHS50106AS 06 COPPER 182 5 Vv 509
2357988 55493 BHS50032AS o6 COPPER 176 s Vv so9
2331328 55493 BHS50166AS 173 243 COPPER 139 s V 509
2331300 55393 BH50117AS 258 333 COPPER 137 5 Vv 509
2358268 55193 BHS0090AS 06 COPPER 136 5 Vv 509
2432354 55393 BH50165AS 121y COPPER 1335 5 Vv 509
2358330 55293 BHS50106AS -6 NICKEL gz 8§ V 19 81 40 37 60 93 81 49
133 ¢ 2357932 54893 BHS0017AS 0-65 COPPER 41 s Vv 1259 2536 3813 500l
2358380 55093 BH50131AS 6132 COPPER 195 5 Vv 12.59 2536 3813 509
2358044 54993 BHS0035AS -6 COPPER 194 s Vv 1259 2536 3813 509
2358072 54993 BHS0042AS 610 COPPER 151 5 V 1259 25136 813 509
‘ 2358050 54993 BHS0035AS 0-6 NICKEL 199 3§ V 19 81 40 37 60 93 81 49§
142.10 1882999 50092 BHS0000AS 0148 CADMIUM 082 B 1 Vv 064 088 134
1883003 50092 BHS0000AS 0148 COPPER 205 s v 12.59 25.36 509
2075487 51193 BHS0168AS o 10 COPPER 16 8 5 V 1259 {36 509
142.11 1883227 50292 BHS0008AS 0 145 COPPER 228 s Vv _12L.59 H 36 50.9
Magaetic 2860046 64493 BHS0632AS 12 14 ANTIMONY 77 B 12 JA 656 94 50
Anomaly 2859958 64593 BH50636AS 12 18 ANTIMONY 69 B 12 JA 6.56 94 12.24 15
W 1133 2860031 64493 BH50631AS 612 COPPER 186 s Vv 12.59 25136 313 509
2859817 64693 BHS50638AS 96 COPPER 184 s Vv 12.59 2536 813 509
2860009 64493 BHS0630AS a6 COPPER 179 s Vv 1259 25.36 ‘n 509
2859921 64593 BHS0634AS -6 COPPER 17 5 v 1259 2536 3813 509
2860053 64493 BH50632AS 12 14 COPPER 165 s Vv 1259 2536 3813 509
2859943 64593 BHS0635AS 612 COPPER 16 5 Vv 12.59 25.36 3813 509
2859877 64693 BHS0639AS 612 COPPER 156 s Vv 12.59 2536 3813 509
2859899 64693 BHS0640AS 12 16 COPPER 145 s Vv 12.59 25.36 3813 509
2859969 64593 BHS0636AS 12 18 NICKEL 27 8§ Vv 19 81 40 37 60 93 81 49
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Table 4 4 (Continued)

e e b

Sequence Sample Depth Result Reperting
THSS/Sise ID  Leatea N Iterml _ Comstimen inmpky Quaber Limi _V bd

259821 64693 BHS063BAS e NICKEL g7 5V

2860035 64493  BHSOG3IAS €12  NICKEL 19 g Vv

2860013 64493  BHSO30AS 06  NICKEL 73 8 v

2850881 64693  BHSOG3AS f12  NICKEL n g vV

2859947 64593  BHSOGISAS 612 NICKEL ns g Vv

2850025 64593 BHSOG34AS 0§ NICKEL 21 g v

5133 2569395 | 57993 DHSO3I6AS 4981  COPPER 1955 sV
2519398  5T193  BHSO338AS 24289  COPPER 168 s v

3343803 57803 BHSOM2AS 18T 264 COPPER 147 sV

TDEM 1 4933027 60094  BHOOOS9AS 0050  COPPER 196 sV
5209091 55194  BHO29AS 60120  COPPER 164 3 v

5200203 55204  BHONOB3AS  120-152  COPPER 15 3 v

529175 55294  BHOOOS2AS 60120  COPPER 135 3 v

5209147 55204  BHOOO3IAS  00-60  COPPER 134 3 v

5209156 55294  BHOOG3IAS  00-60  NICKEL 293 © A

49313008 59994 BHOOOSSAS  00-53  NICKEL 2.5 PR

TDRM 2 4880230 55894  BHOOO3GAS 0060  COPPER ) sV
5284212 56094  BHOOOBAS 60120  NICKEL 126 0 Y

5284268 56094  BHOOGMOAS  180-220  NICKEL 206 0 Y

5284240 56094  BHOOI9AS  120-180  NICKEL 246 © ¥

5284249 56004 BHOOGAOAS  180-220  SILVER 85 0 Y

TDEM W33 4880258 58894 BHODOG4AS  00.2.7  COPPER 196 BV
w209 TIO1T8 57693 BHSO319AS 06 COPPER 189 SV
3334903 57693 BHSO642AS 02 COPPER 169 s v

Exceeds the nd Moan plos sae Standard Deviation but is less than Moan pium twe Standard

115196 2746568 58693 BHSO3S0AS 195 255  CADMIUM 1B TV
3335069 59493 BHSOS24AS 42  COPPER 37 s v

935013 58693 BHSOGA4AS 0z COPPER 345 SV

3335185 59503  BHSOSA0AS 2  COPPER 309 5 v

2650809 58693  BHSO343AS 06  COPPER 298 s v

4961665  S6694  BHOOIIAS  00-350  COPPER %17 PR

2037296 50492  BHSO037AS 06  COPPER 26 s v

7100868 60993  BHSOSSBAS 06  COPPRR 2 5 v

2700828 63193 BHSOS17AS 6§12 NICKEL 456 8V

133 1 743678 56393 BHS0212AS 76 MOLYBDENUM 245 B @ v
4961506 5724  BHOODOIAS 0040  NICKEL s o v

27743628 56393 BHSO213AS 68 NICKEL 453 8 Vv

1332 2452770 57393 BHSOZIAS 221 261 COPPER 342 SV
2687074  S8793  BHSOMI0AS 24 284  COPPER 7 s v

2462725 56993 BHS201AS NICKEL 51 gV

1333 2700346 61193 BHSOS03AS G 10 COPPER 298 SV
7700956 59693  BHSOSSTAS 617  CoPPRR 82 s v

1334867 61393  BHSOGSOAS ¥z  COPPER 73 s v

2452471 56593 BHSO2UAS 1717 SLVER 156 2 v

134 2143729 58093 BHSO314AS 08 BERYLLIUM 122 TV
2462035 55993 BHSOI62AS 02  COPPER 279 s v

2519045 55799 BHSO306AS ¢  COPPER %4 s v

2700258 5093  BHSO43AS 12163  COPPER 23 5 v

5412816 55604  BHOOO4IAS 0060  NICKEL 96 58 Y

2462061 55993  BHSOISIAS 06  NICKEL 548 PR

2463007 55003 BHSOISTAS 93 1S SLVER 164 2 A

[Magne & 2860002 64493 BHS0630AS 06 ANTIMONY nr B 12 JA
[Avematy 2850914  64s93  BHSO634As 06  ANTIMONY 95 B 12 A
W 133 285810 64693  BHSOGIBAS 06  ANTIMONY 95 B 2 A
2859991 64593  BHSO63TAS 1§20 NICKEL 588 g8 Vv

2850003 64693 BHSOGAOAS 1216 NICKEL sis 8V

5133 2569391 57993 BHSO316AS 4981  CADMIUM 0935 TV
2569399 57993 BHS0316AS 49-81 NICKEL 45 4 8 v

TDEMCE . 4932000 50994 . BHOOGSSAS . 0053  COPPER 379 BV
TDEM.2 518182 56096  BHOOO3TAS 0060  MOLYBDENUM 25 20 Y
557479 55994  BHOOO3SAS  60-112  NICKEL 49 BN 294 Y

5284193 56094  BHOOOIBAS  60-120  SILVER 11 0 Y

o A [ S & .~ R

N



Table 4 4 (Continued)

Sequence Sample Depth Rewult Reperting Mean (X STD DEV) of backgreuad
THSS/Site ID Locatien N Interval Constitues Qualifier  Limit Valid § Mesa X 1 5-2 X=3 ‘
Exceeds the Mes twe Standard Devintions bu is less than Mea thres Standard Devintions
118/1%6 2746354 58393 BHS0344AS 6127 CADMIUM 13 1 Vv 064 088 112 1
2650805 58693 BHS0348AS 2 CADMIUM 12 1 v 064 088 112 1
2633685 58593 BHS0403AS 6128 COPPER 508 s Vv 12.59 2536 B13 50
2633629 58593 BHS0347AS o6 COPPER 4985 5 v 12.59 2536 asn 50
5009655 57994 BHO0047AS 00-63 COPPER 424 5§ IA 12.59 25.36 813 S0,
2700894 61093 BH50603AS 613 NICKEL 738 8 Vv 1981 4037 6093 81
5009660 57994 BHO0047AS 00-63 NICKEL 69 9 8 JA 19 81 40.37 60 93 81
1331 2743672 56393 BHS0212A8 2.6 NICKEL 663 8 Vv 1981 40.37 6093 8
4961487 57204 BHO0091AS 00-4.0 SILVER 269 10 V 57 151 24.5 33
1332 2687023 58793 BHS0408AS 12 18 ANTIMONY 142 12 JA 6.56 94 12.24 15
2462670 56993 BH50198AS o2 ANTIMONY 14.1 B 12 JA 6.56 94 1224 18,
2515251 57293 BHS50252AS o6 CADMIUM 13 1 JA 064 oss 112 1
2462695 56993 BHS0199AS -4 CADMIUM 12 1 JA 064 088 112 1
1334 2462884 56093 BHS0271AS 2.8 ANTIMONY 15 12 JA 656 94 1224 15,
2519042 557193 BHS0306AS o2 CADMIUM 13 1 1A 064 088 112 1
2743690 58093 BH50315AS 10 12 COPPER 402 5 V 12.59 25.36 3313
C ncrete Pad 5009822 56194 DBHOOOA3AS 00-60  NICKEL 759 8 JA 1981 4037 6093
" Masg. An m. 2860057 64493 BHS50632AS 12 14 N'li.% 72 8 VvV 19 81 40 37 60 93
S133 2519391 57793 BHS0338AS 24 89 ANTIMONY 135 B 12 JA 6 56 94 E 24
Exceods the m Mean E thres Standard Deviations
115/196 2700707 59493 BHS50520AS 0-63 ANTIMONY 19.5 2 Vv 656 94 12.4
2746351 58393 BHS0344AS 6127 ANTIMONY 158 12 1A 656 94 12.24
2746521 58493 BHS0346AS €12 ANTIMONY 156 12 JA 6.56 94 124
2746524 58493 BHS0346AS 612 CADMIUM 23 1 Vv 064 088 112
2633625 538593 BH50347AS o6 CADMIUM 22 1 JA 064 088 112
2700714 59493 BHS0520AS 063 COPPER 6920 s Vv 12.59 2536 3813
2746528 58493 BHS0346AS 612 COPPER 749 s v 1259 2536 813
2746358 58393 BHS0344AS §127 COPPER 361 5 v 12.59 2536 38.13
2700456 59493 BHS50521AS 69 129 COPPER 11735 5 Vv 12 59 25.36 s13
2650831 58693 BHS0417AS 612 COPPER 922 5 v 12.59 2536 813
2746336 58393 BHS0343AS o6 COPPER s s Vv 12.59 25.36 3813
2133927 50992 BHS50138AS a8 COPPER 657 5 v 1259 2538 sn
2746506 58493 BHS0345AS 06 COPPER 591 5 Vv 12.59 2536 3813
2133972 50992 BHS50140AS 016 COPPER 58 s Vv 1259 25.36 3813
2746538 58493 BHS0346AS § 12 MOLYBDENUM 190 40 V 1539 24.4 3341
2746362 58393 BHS0344AS 6127 NICKEL 118 38 Vv 1981 4037 6093
4380323 58494 BHO0071AS 60-9.5 NICKEL 102 40 JA 1981 40.37 6093
2700718 59493 BH50520AS 0-63 NICKEL 917 8 Vv 1981 4037 6093
2746532 58493 BHS0346AS 612 NICKEL 912 8 Vv 1981 4037 609
2700850 63193 BHS0618AS 12 20 NICKEL 84.9 3 v 1981 40137 6093
2700720 50493 BHS0520AS 063 SE.VR 36 2V 57 151 24.5
1331 2743661 56393 BHS0212AS 26 ANTIMONY 332 12 JA 656 94 1224
2743617 56393 BHS0213AS 68 ANTIMONY 198 12 JA 6.56 94 12.24
4961491 57294 BHO0091AS 00-4.0 BERYLLIUM 228 5 v 4.66 943 14.2
2743664 56393 BHS50212AS 26 CADMIUM 569 1 v 064 088 112
4961493 57294 BHO0091AS 00-4.0 CADMIUM 152 s Vv 064 088 112
2743620 56393 BHS0213AS 68 CADMIUM 32 1 JA 064 088 112
2743642 56393 BHS0211AS o CADMIUM 2 1 JA 064 088 112
2743668 56393 BH50212AS 26 COPPER 2920 s Vv 12.59 2536 3813
4961497 57294 BHO0091AS 00-40 COPPER 365 25 v 12.59 25136 81
2743646 56393 BHS50211AS a2 COPPER 158 s Vv 12 59 2536 813
2743624 56393 BHS0213AS 68 COPPER 836 5 v 1259 2536 3813
4961504 57294 BHO0091AS 00-40 MOLYBDENUM 470 200 v 1539 U4 3341
2743674 56393 BHS0212AS 26 SILVER 158 2 Vv 57 l}l 24.5
1332 2463060 56893 BHS0238AS 483 ANTIMONY 149 12 JA 656 94 12.24
2686979 58793 BH50406AS 061 ANTIMONY 242 12 JA 656 94 1224
2687045 58793 BHS0400AS 18 24 ANTIMONY 21 12 JA 656 94 1224
2463062 56893 BHS0238AS 483 BERYLLIUM 13 1 v 466 243 142
246217 56993 BH50201AS CADMIUM 249 1 v 064 088 112
2463063 56893 BHS50238AS 483 CADMIUM 176 1 JA 064 0o8s 112
2463041 56893 BH50237AS 24 CADMIUM 26 1 JA 064 088 112
2425178 56993 BHS50202AS 3114 CADMIUM 16 1 Vv 064 0 88 112




Table 4 4 (Continued)

Sequence Semple Depth Result Reperting Meaa (X STD DEV) fbeckgreuad
1HSS/Site ID Locatie N Interval Censtitoe in m Hfler Limit Valid. | Mean X 1 X=2
2463067 56893 BHS50238AS 483 COPPER 1380 5 v 1259 2536 3313
2462121 56993 BHS0201AS COPPER 149 - I 1259 2536 3813
2463045 56893 BHS50237AS 24 COPFER 64.1 s v 1259 2536 3813
2463017 56893 BHS0238AS 483 MOLYBDENUM 129 0 Vv 1539 244 334
2463071 56893 BH50238AS 483 NICKEL 4750 8 v 1981 4037 6093
2463073 56893 BHS50238AS 4383 SILVER 190 2 Vv 57 151
2462727 56993 BHS0201AS SILVER 412 2 VvV 57 151
] 133.3 2700342 61193 BHS0503AS 610 CADMIUM 14 1 JA 0 64 0 88
133 4 2703228 58993 BH50480AS 064 ANTIMONY 515 12 JA 656 94 124
2743727 58093 BHS50314AS o8 ANTIMONY 505 12 JA §.56 04 12224
3374234 59093 BHS0667AS 06 ANTIMONY 33 12 JA 656 94 1224
2462972 55993 BH30161AS 493 ANTIMONY 28 12 JA 656 94 1224
2462950 55993 BHS0151AS 06 ANTIMONY 196 12 JA 656 94 1224
2703310 58993 BHS0482AS 64 12 ANTIMONY 1945 12 JA 656 94 1224
2519083 55193 BHS0308AS 612 ANTIMONY 164 12 IA 656 94 1224
2462953 55993 BH50151AS 06 CADMIUM 423 1V 064 088
2462975 55993 BHS0161AS 493 CADMIUM 399 1 v 064 08s
2743730 58093 BHS0314AS a8 CADMIUM 267 1 v 064 088
5422759 55694 BHO0041AS 00-60 CADMIUM 112 N 0644 Y 064 088
2743686 58093 BHS0315AS 1012 CADMIUM 21 1 JA 064 088
2462931 55993 BHS50162AS o2 CADMIUM 15 1 JA 064 0388
5422762 55694 BHO0042AS 60-106 CADMIUM 14 N 0655 Y 064 0ss
5422783 55694 BHO0041AS 4060 COPPER 2520 043 Y 1259 2536 3813
2462957 55993 BH30151AS g6 COPPER 957 5 v 12 59 25.36 /1
2743734 58093 BH30314AS o8 COPPER 880 s v 1259 25.36 813
2462979 55993 BHS0161AS 493 COPPER 755 s v 1259 25.36 3813
5422786 55694 BHO0042AS 60-106 COPPER 664 0437 Y 1259 25.36 3813
2743738 58093 BHS0314AS o-g NICKEL 115 8 v 1981 4037 6093
2462983 55993 BHS0161AS 493 NICKEL 932 8 Vv 1981 40.37 6093
2462085 55993 BHS0161AS 493 SILVER 311 2 Vv 57 151
2743740 58093 BHS0314AS oy SILVER 106 2 Vv 517 151
2462963 55993 BHS0151AS 06 SILVER 533 2 A\ 4 57 151
‘ 5422835 55694 BHO0041AS 00-60 SILVER 507 0644 Y 57 15 1
‘ 133 § 2358296 55193 BHS0099AS 6-§' COPPER 390 s vV 12 59 2536 38 13
142.11 1883223 50292 BHS0008AS 0 145 CADMIUM 18 1 JA 064 088
‘ TDEM-1 5209212 55294 BHO0033AS 12.0-15 2 NICKEL 355 40 JA 19 81 40.37 60 93
'TDEM-2 5372394 55994 BH00034AS 00-60 ANTIMONY 163 N 0497 Y 6.56 94 1224
5372409 55994 BHO0034AS 0060 BERYLLIUM 446 0248 Y 466 943
5372414 55994 BHO0034AS 0060 CADMIUM T1 0745 Y 064 088
5284171 56094 BHO0037AS 00-60 CADMIUM 353 5 Y 064 08s
5284199 56094 BHO0038AS 60-120 CADMIUM 88 5 Y 064 088
5372417 55994 BHO0035AS 60-112 CADMIUM 52 0734 Y 064 oss
5284255 56094 BHO0040AS 180-220 CADMIUM 21 5 Y 064 088
5372438 55994 BH00034AS 00-60 COPPER 8850 0748 Y 1259 2536 Bl
5284175 56094 BHO0037AS 00-60 COPPER 1150 35 Y 1259 2536 3813
5372441 55994 BHO0035AS 60-112 COPPER 758 0734 Y 12 59 2536 33 1.3
5284203 56094 BHO0038AS 60-120 COPPER 309 235 Y 1259 2536 ‘1
5284259 56004 BHO0040AS 180-220  COPPER 124 25 Y 12.59 2536 3313
5284231 56094 BHO0039AS 120-180  COPPER 8s 23 Y 12.59 2536 3813
5372471 55994 BHO0034AS 09-60 MOLYBDENUM 651 3N Y 1539 244 3341
5372476 55994 BHOO034AS 00-60 NICKEL 25§ EN 298 Y 1981 4037 6093
5284184 56094 BHO0037AS 0060 NICKEL 9 o Y 198 40.37 6093
5372495 55994 BHO0034AS 0060 SILVER 209 B 0993 Y 57 151
5372498 55994 BHO0035AS 60-112 SILVE} 513 E 0979 Y 57 15 1
These data sre graphicslly displaved  Figures 4-4a nd 4b.




Table 4 §
Summary of Radionuclhide COCs Exceeding Background i Subsurface Soil

Seque Sample Depth Result Reporting Mean (X STD DEV) of backgroand
D Location No. Interval Constituent * PCYG Limit Valid. Viean X=1 X=2 Xu3
Exceeds th Ba Mean but is less than ound Mean ane Standard Devistion
115/196 2262673 50992 BHS0138AS 06 U233234 17 B 0005 A 0779 1711 2.643 357
2689770 58693 BHS0349AS 12195 V233234 1645 B 0021 A 0T 1711 2643 357
2695013 58593 BHS0347AS 0-6 U233234 1641 0045962 V 07719 1711 2643 3
2262631 50892 BHS50123AS 8 16 U233234 16 B 002 A 0779 1711 2643 3.57.
5068976 57594 BHO00082AS 60-120 U233234 151 003 Y 0719 1711 2643 357
2262638 50892 BHS0121AS 06 U233234 15 B 0016 A o779 1711 2643 3
2689784 58693 BH50405AS 255295  U233234 15 B 001 A o9 1711 2643 3357
3671054 59793 BHS0486AS 133 153 U233234 14974 00304 Y 0779 1711 2643 3
3671058 61293 BHS0505AS 6106 U233234 14867 00544 Y (1 y] 1711 2643 3
2695034 58593 BHS0404AS 125181 U233234 1434 0058313 V 071719 1711 2643 357
3671536 61293 BHS0508AS 02 U233234 14322 0026t Y 0779 1711 2643 35
2262659 50792 BHS0105AS 010 U233234 14 B 002 A o 1711 2643 35
2642403 58393 BH50343AS 06 U233234 14 B 0015 A 0779 1711 2643 357
3671214 59593 BHS0554AS 144 164 U233234 13878 00177 Y 07719 1711 2,643 3
3671527 59593 BHS0540AS 02 U233234 13299 00209 Y o9 1711 2643 3
5069652 56694 BHOO0096AS 00-60 1233234 1322 00157 V 0779 1711 2643 357
5011953 56694 BHOO122AS 430-1500 U233234 132 00251 V 0T 1711 2643 3
2262694 50692 BHS0087AS 0-6 U233234 13 B 0016 A (Vs ] 1711 2643 357,
2253001 50692 BHS0088AS 612 U233234 13 0013 A 0779 1711 2643 357,
2262687 50992 BHS0140AS 016 U233234 13 B 0044 A 07719 1711 2643 3
5069644 56694 BHO0095AS 00-60 V233234 1286 00179 V 07 1711 2643 357,
3671043 59293 BHS0441AS 12189 U233234 12769 00212 Y 0779 1711 2643 337,
3671042 59293 BHS0440AS 612 U233234 1.2688 00227 Y 0T 1711 2643 3
3671409 63193 BHS50617AS 612 U233234 1254 00391 Y 07719 1711 2643 3
2695027 58593 BHS0403AS 6125 U233234 1252 0084029 V 0T 1711 2.643 3
3671406 60993 BHS0588AS 0-6 U233234 1.2378 00216 Y [+ d g, 1711 2643 3
2262680 50992 BHS0139AS 612 U233234 12 B 0027 A 0T 1711 2643 157
3671407 61093 BHS0603AS 613 U233234 11888 00465 Y 07719 1711 2643 3
3671211 59593 BHS50552A8 06 U233234 118155 002 Y 07719 1m 2643 3
3671533 58693 BHS0644AS 02 U233234 11507 00243 Y 0779 1711 2643 3
3671210 59493 BHS0522AS 129'178  U233234 11312 00222 Y 0179 1711 2643 3.57.
5069636 56694 BHOO0111AS 00-350 U233234 1118 00178 V 0719 1711 2643 357
5011945 56694 BHO0113AS 430-1500 U233234 1108 00465 V 07719 1711 2643 357
2252994 50592 BHS0066AS 032 U233234 11 001 A 07179 1711 2643 3.57.
5017732 57594 BHO0121AS 240-1050 U233234 1098 00164 V o 1711 2643 357
5186001 59494 BHO00152AS 00-59 U233234 1094 00241 V 0779 1711 2,643 3
3671535 59293 BHS0444AS o2 U233234 1089 00363 Y [\ g, ) 1711 2643 357
3671041 59293 BHS0439AS 06 U233234 10885 0028 Y 07 1711 2643 3357,
5012726 57594 BHOO0085AS 180-230  U233234 1087 00143 V 07719 1711 2643 3.57
3671052 59793 BHS0484AS 073 U233234 10815 00257 Y 07719 1711 25643 3
3671206 59193 BHS0457AS 28 U233234 107715 00234 Y 0779 1711 2643 357
5186041 59894 BHOO164AS 199-319  U233234 1074 00166 V 07179 1711 2643 35
3671408 63193 BHS0616AS -6 U233234 1074 00221 Y ore 1711 2643 3.57.
5069668 56694 BHO00112AS 00-410 V233234 1073 00216 V 0779 1711 2,643 3
3671047 59393 BHS0477AS 68 U233234 10705 00179 Y 0719 1711 2643 3
3671053 59193 BHS0485AS 53113 U233234 10659 00257 Y 0719 1711 2643 3
5069660 56694 BHOO0098AS 60-100 U233234 1063 00139 V 0779 1711 2643 3
3671537 59793 BHS0488AS 02 U233234 10586 00569 Y 07719 1711 2643 3
3671410 63193 BHS0618AS 12 20 U233234 10381 00352 Y (Vg ] 1711 2643 3
3671525 58593 BHS0427AS o2 U233234 10261 00543 Y 019 1711 2643 357
3671531 59493 BHS0524AS 42 U233234 10234 0022 Y 07719 1711 2,643 3
3671046 59393 BHS0476AS 0-6 V233234 10051 00233 Y 09 1711 2643 357
5112058 58294 BHO0050AS 00-40 U233234 1005 00244 V 0779 1711 2643 3.57.
2252987 50692 BHS0089AS 014 U233234 1 0046 A 0779 1711 2643 3.57
2262652 50792 BHS50104AS 0-6 U233234 i B 0012 A [y 1711 2643 357!
4954843 58294 BHOO050AS 00-40 U233234 09946 00452 V 07719 171 2643 3.57
2253015 50392 BHS0016AS 25 30 U233234 098 0026 A 07 1711 2.643 3157
5112050 57994 BHO0047AS 00-63 U233234 09612 00174 V 07719 1711 2643 357
. 2642382 58693 BHS0417AS 612 0233234 096 B 0042 A 0719 1711 2643 357
3671524 59393 BHS0465AS 02 U233234 09536 00262 Y 0779 1711 2643 3
2253022 50392 BHS0015AS 18 24 U233234 091 001 A 0779 1m 2643 kX
5185985 57094 BHO0147AS 00-400 U233234 08814 00328 V 0719 1711 2643 3
5068968 58494 BHO0071AS 6095 U233234 087 002 Y 0779 1711 2643 3
2425815 51092 BHS0153AS -6 U233234 084 01 A 0779 1711 2643
eSee o e Py R T - Sy e et -, e A



Table 4-5 (Continued)

Sequenc Sample Depth Result Reporting Mean +(X STD DEV) of background
THSS/S t D Location No. Interval Constituent PG Limit Valid, Mean X 1 Xu2 X=3

5068975 57594 BHOO078AS 00-60 U233234 082 002 Y
5112074 58794 BHO00S4AS 0024 U233234 08117 00227 V
2425823 51092 BHS0154AS 012 U233234 081 004 A
4954842 57994 BHO0047AS 00-63 U233234 07816 00312 V
2262602 50492 LH59037AS 0-6' U235 0 068 J 0033 A
3671543 58593 BHS0427AS 02 u2s 00662 00305 Y
2642374 58693 BHS0348AS 0-6 U235 0066 J 0039 A
2262686 50992 BHS0140AS 016 235 0064 ¥ 0028 A
2695035 58593 BH50404AS 125181 U235 00638 0048526 V
3671078 59793 BHS0486AS 133153 U235 00632 00186 Y
3671551 58693 BHS0644AS 02 U23s 0.0627 00243 Y
3671415 61093 BHS0603AS 613 u23s 00626 00243 Y
3671234 59493 BH50522AS 129178 U235 00622 00176 Y
2253056 50592 BH50063AS 612 U235 0061 J 0022 A
5068984 58454 BHO0068AS 00-60 u23s 006 001 Y
2253035 50392 BHS50013AS 612 U235 0058 J 0028 A
5069653 56694 BHOO096AS 00-60 v23s 0.05681 o017V
2252993 50592 BHS0066AS 032 u23s 0055 J 0015 A
3335594 58393 BH50418AS 195215 U235 0054 U 02 A
5017733 57594 BHO0121AS 240-1050 U235 005395 00124 V
5186042 59894 BHO0164AS 199319 U235 005001 00202 V
2642402 58393 BHS0343AS 0-6 u23s 005 J 004 A
3671416 63193 BHS0616AS 06 uz3s 00499 00175 Y
3671235 59593 BHS0552AS 06 u23s 004975 00174 Y
5011954 56694 BHO0122AS 430-1500 U235 0.04971 0021s V
5185994 57094 BHO0148AS 00-400 u23s 00494 00464 V
5112075 58794 BHO00S4AS 0024 u2s 004938 00227 V
4954855 58694 BHO0052AS 00-29 u23s 00491 00201 A
3671555 59793 BHS0488AS 02 U2zs 00477 0032 Y
2262644 50892 BHS50122AS 612 ua3s 0047 J 002 A
3671067 59293 BHS0441AS 12189 u2s 00462 00213 Y
2253042 50392 BHS0012AS 045 uz3s 0046 7 0013 A
3671549 59493 BHS50524AS 42 u23s 00449 00221 Y
5069669 56694 BH00112AS 00-410 u2s 00427 00175 Vv
2642381 58693 BHSO417AS 612 u23s 0041 J 002 A
5012727 57594 BHO0085AS 180-230 U235 0.04041 00186 V
5068993 57594 BHO0082AS 60-120 U235 004 002 Y
5011946 56694 BHOO0113AS 430-1500 U235 003948 00293 V
4954856 58794 BHO00S4AS 00-24 u23s 0038 00349 A
2425816 51092 BHS0153AS 0-6 u23s 0037 U 01 A
5186026 59494 BHOO160AS 119179 U235 003697 00119 V
5112051 57994 BHO0047AS 00-63 u23s 00369 0026 V
3671542 59393 BHS0465AS 02 u23s 00367 00208 Y
3671071 59393 BHS0477AS 68 U23s 00365 00179 Y
5069645 56654 BHO0095AS 00-60 uass 003605 00251 V
5185986 57094 BHO00147AS 00-400 u2s 003358 J 00383 V
3671230 59193 BHS0457AS 28 u23s 0.0324 0016 Y
5069637 56694 BHOO111AS 00-350 u23s 003215 00178 V
2262679 50992 BHS0139AS 612 u23s 0.032 ¥ 0027 A
2262609 50492 BHS0038AS 612 U238 0031 J 0024 A
2425824 51092 BHS0154AS 012 v23s 0029 J 002 A
5186034 59894 BH00162AS 179-199  U23s 002872 00203 V
3671553 59293 BHS0444AS 02 u23s 00283 0019 Y
2253000 50692 BHS0088AS 612 v2s 0028 J 0021 A
5012735 57594 BHOO086AS 240-600 U23S 002745 0023 V
2262616 50492 BHS0039AS 12 18 u2s 0027 U 0034 A
4954854 58204 BHO0050AS 00-40 U23s 00264 00277 V
5186018 59494 BHO0159AS 119179 U235 002591 000701 V
2695028 58593 BHS0403AS 6125 u23s 002501 J 0062254 V
3671066 59293 BHS0440AS 612 v23s 00247 00228 Y
5069661 56694 BHOO0S8AS 60-100 v23s 002267 00169 V
3671089 59293 BHS0439AS 06 U238 11067 00242 Y
2262650 50792 BHS0104AS -6 U238 11 B 0005 A
2262678 50992 BHS0139AS 612 U238 11 B 0027 A
3335595 58393 BHS0418AS 195215 U238 i1 02 A
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Table 4-5 (Continued)

Seque ce Sample Depth Result Reporting Moean +(X STD DEV) of background
THSS/S ¢ D Locatio No. Interval Constituent i PCI/G  Qualiffer Limit  Valid.] Moean Xm1l X=ul X=3

3671254 59193 BHS0457AS 28 U238 10743 0016 Y 0733 1109 1485
5185995 57094 BHO0148AS 00-400 U238 105 00464 V 0733 1109 1485
3671091 59293 BHS50441AS 127189 U238 10343 00213 Y 0733 1109 1485
4954865 58294 BHOO050AS 00-40 U238 10285 00277 V 0733 1109 1485
5112060 58294 BHO00S0AS 00-40 U238 1026 0016 V 0733 1109 1485
5011947 56694 BHO0113AS 430-1500 U238 1024 00357 V 0733 1109 1485
5017734 57594 BHO0121AS 240-1050 U238 1006 000702 V 0733 1109 1485
5185987 57094 BHO00147AS 00-400 U238 1003 00328 V 0733 1109 1485
5186043 59894 BHO0164AS 199-319 U238 1003 0028 V 0733 1109 1485
2253013 50392 BESOOIGAS 25 30 U238 1 B 0016 A 0733 1109 1.485
2262615 50492 BHS50039AS 12 18 U238 1 B o2 A 0733 1109 1485
3671101 59793 BHS0485AS 53113 U238 0996595 00204 Y 0733 1109 1485
3671258 59493 BHSOS22AS 129178 U238 09901 00176 Y 0733 1109 1485
3671426 63193 BHS50618AS 12 20 U238 09872 00198 Y 0733 1109 1485
3671561 58593 BHS50427AS 02 U238 09806 0030 Y 0733 1109 1485
3671560 59393 BHS50465AS 02 U238 09621 00208 Y 0733 1109 1485
3671094 59393 BHS50476AS 0-6 U238 09601 00185 Y 0733 1109 1485
2253048 50592 BHS0062AS 06 U238 096 B 0024 A 0733 1109 1485
2253062 50592 BHS0064AS 1218 U238 096 B 0019 A 0733 1109 1485
5069662 56694 BHO0098AS 60-100 U238 09555 00118 V 0733 1109 1485
2262622 50492 BH50040AS 18 24 U238 094 B 0011 A 0733 1109 1485
5069000 58494 BHO0071AS 60-95 U238 091 002 Y 0733 1109 1.485
5112052 57994 BHO0047AS 00-63 U238 08997 00174 V 0733 1109 1485
2425825 51092 BH50154AS 012 U238 087 002 A 0733 1109 1485
3671100 59793 BHS0484AS 073 U238 0868 00204 Y 0733 1109 1.485
2253069 50592 BHS0065AS 18 24 u23s 086 B 0009 A 0733 1109 1485
2425817 51092 BHS50153AS 06 U238 086 01 A 0733 1109 1485
3671095 59393 BHS04T7AS 68 U238 0854 00179 Y 0733 1109 1485
. 2253076 50492 BH50041AS 30'38 U238 084 B 0013 A 0733 1109 1485
5112076 58794 BHO0054AS 00-24 U238 08314 00195 V 0733 1109 1485
5186011 59494 BHOO0155AS 59-119 U238 08124 00187 V 0733 1109 1.485
4954866 58694 BHO0052AS 00-29 U238 08072 00201 A 0733 1109 1485
4954867 58794 BHO00S4AS 00-24 U238 08068 00349 A 0733 1109 1485
2262601 50492 BHS50037AS 0-6 U238 08 B 0033 A 0733 1109 1485
5069007 57594 BHOO078AS 00-60 U238 08 001 Y 0733 1109 1485
2253041 50392 BHS0012AS 0-45 U238 079 B 0013 A 0733 1109 1485
5068999 58494 BHOO068AS 00-60 U238 079 001 Y 0733 1109 1485
2262608 50492 BHS0038AS 612 U238 076 B 0014 A 0733 1109 1485
5112068 58694 BHO00S2AS 00-29 U238 07421 00265 V 0733 1109 1485
5186035 59894 lilﬂOl&AS 179-199 U238 07367 00309 V 0733 1109 1485
1331 2550476 56493 BHS50219AS 0-6 U233234 15 B 0017 A 0779 1711 2643
2525792 56293 BHS50206AS 06 U233234 1441 0052 A 0779 1711 2643
2439080 56193 BHS0176AS 02 U233234 11 B o011 A 0779 1711 2643
2439108 56193 BH50304AS 18 25 V233234 1 B 001 A 0779 1711 2643
2550469 56493 BHS0220AS 02 U233234 095 B 0019 A 0779 1711 2643
2525785 56293 BHS50210AS 02 U233234 09302 0037 A 0779 1711 2643
3671045 58893 BHS50459AS 612 U233234 09009 0024 Y 0779 1711 2643
2439087 56193 BHS50177AS 0-6 U233234 089 B 0021 A 07719 1m 2643
3335579 58893 BHS0646AS 02 U233234 088 02 A 0779 1711 2643
2439094 56193 BHS0178AS 6114 U233234 08 B 0013 A 0779 1711 2643
2439101 56193 BHS0303AS 12 18 1233234 079 B 0017 A 077 1711 2643
2550468 56493 BHS0220AS 02 u23s 0068 J 0019 A 0022 0068 0114
2439079 56193 BHS50176AS 02 u23s 0054 J 0011 A 0022 0068 0114
3671068 58893 BHS50458AS 0-6 U235 00366 00207 Y 0022 0.068 0114
2525800 56293 BHS50207AS 610 U238 003042 J 0043 A 0022 0068 0114
3671069 58893 BHS0459AS 612 U23s 00223 00164 Y 0022 0068 0114
2525801 56293 BHS0207AS 610 U238 11085 0057 A 0733 1109 1485
2439085 56193 BHS0177AS 0-6' U238 11 B 0021 A 0733 1109 1485
2439106 56193 BHS0304AS 18 25 U238 11 B 001 A 0733 1109 1485
. 2439092 56193 BH50178AS 6114 U238 11 B 002 A 0733 1109 1485
3335581 58893 BH50646AS 02 U238 097 02 A 0733 1109 1485
2439099 56193 BHS0303AS 12 18 U238 [13] B 0053 A 0733 1109 1485

2550460 56193 EHLSOSOSAS 23 30 U238 082 B 0015 A 0733 1109 1 4_!_{
133.2 2625468 57193 BHS0246AS o2 U233234 1625 0116367 A 07719 1711 2643

2522237 57293 BH50251AS 02 U233234 1.6 B 0013 A 0779 1711 2643
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Table 4 § (Continued)

Sequen Sampl Depth Result Reparting Mean +(X STD DEV) of background
THSS/S ¢ D Locatio No. Interval Consttuent PG Limit  Valid.{ Mean X=1 Xa3
252258 57293 BHS0254AS 1218 U233234 16 B 0017 A
2550609 57493 BHS0261AS 02 U33234 15 B 0014 A
2625475 57193 BHS0247AS 0ss U233234 1499 0066429 A
2467541 56993 BHS0202AS 8114  U233234 148 0033 V
2522286  ST393 BH50257AS 066 U233234 14 B 0029 A
2522307 57393 BHS50260AS 161241  U233234 14 B 0012 A
252814 57393 BHS0291AS 221261 U233234 14 B 0014 A
252293 57393 BHS0258AS 46121 U334 14 B 0013 A
3670886 58793 BHS0406AS 0-6.1 U233234 13926 00284 Y
265693 57593 BHS0299AS 06 U23234 13 B 0047 A
2522265 57293 BHS0255AS W26 U8B 12 B 0022 A
2550616 57493 BHS0262AS 06 U233234 12 B 0039 A
2467542 57093 BHS0242AS 06 U233234 118 0oV
3671538 58793 BHS0645AS 02 U233234 11408 00314 Y
3670887 58793 BHS0407AS 6112 U234 11229 00285 Y
2467543 57093 BHS0241AS 02 U233234 111 0013 V
2625489 57193 BHS0250AS 713 U233234 1107 0096004 A
2528300 57393 BHS0259AS 102181  U233234 11 B 0014 A
2550455 57493 BHSO0265AS 1820 U233 11 B 0017 A
2465686 57593 BHS0298AS 02 U233234 11 B 0041 A
265714 57593 BHS0301AS 1214  U233234 11 B 001 A
2465700 57593 BHS0300AS 612 U233234 11 B 0014 A
2624779 56893 BHS0236AS 02 U233234 1077 0049377 A
2525820 56893 BHS0240AS 143 203 U233234 102595 0044 A
3670889 58793 BHS0409AS 1824  U23B4 1009 00285 Y
252279 57393 BHS0256AS 02 U233234 1 B 0012 A
3670890 58793 BHS0410AS 2484  U23B4 09837 00178 Y
3670888 58793 BHS0408AS 1218 U233234 09751 00176 Y
2465707 57593 BH50254AS §12 U233234 097 B 0014 A
267541 57093 BHS0243AS 6123  U233234 0956 0014 V
2467546 56993 BHS50199AS 04 U233234 0932 0026 A
2525813 56893 BHS50239AS 83 143 U233234 09233 0046 A
2467537 57093 BHS0276AS 307361  U23IB4 0803 0013 V
2467506 56993 BHS0202AS 3114 U5 00641 03 Vv
2465706 ST593 BHS0294AS 612 u2s 0061 J 0036 A
252236 51293 BHS0251AS 02 uns 006 BI 0022 A
2467514 57093 BHS0245AS 18624 U235 00524 0013 V
467507 56993 BHS50204AS 0727 UBS 00502 0o Vv
2467515 §7093 BHS0243A8 f123  UBS 00481 0 Vv
2525821 56893 BHS0240AS 143203 U23S 0046647 0044 A
2625476 ST193 BHS0247AS oss uBs 004503 I 0068914 A
3670913 58793 BHS0409AS 1824  UBS 0045 00195 Y
250250 57293 BH50253AS 612 u23s 0044 BI 0012 A
3671556 58793 BHS0645AS 02 uzs 0044 0025 Y
3670912 58793 BHS0408AS 1218 US 00431 00177 Y
252264 51293 BHS0255AS 02  UBS 0042 BI 0034 A
3670911 58793 BHS0407AS 6112 U2 00389 00195 Y
2467517 56993 BHS0203AS 143207  U23S 00374 oV
2467504 56993 BHS0198AS 02 u2ss 00367 0 Vv
2522299  S1393 BHS0259AS 102181 UZS 0034 BJ 0014 A
2550608 57493 BHS50261AS 02 u2s 0034 ] 0014 A
2467513 57093 BHS0276AS 307361  U2S 00334 0013 V
3670910 58793 BHS0406AS 061 uss 00317 00194 Y
3670914 58793 BHS0410AS 24284  U23S 00291 00179 Y
25978 57393 BHS0256AS 02 uns 0029 BJ 0012 A
2465699 57593 BHS0300AS 612 uBs 0028 U 0044 A
2467510 57093 BHS0275AS 24307 UBS 00279 0 Vv
2550628 57493 BHS0264AS 1218 U238 11 B 0016 A
2467564 57093 BHS0241AS o2 U8 103 Y
2550614 57493 BHS0262AS 06 U238 1 B 001 A
2465712 57593 BHS0301AS 214 U238 1 B 001 A
2465684 57593 BHS0298AS 02 U2s 098 B 0016 A
252077 57393 BHS0256AS o2 U238 097 B 0012 A
2525822 56893 BHS50240AS 143 203 U238 096475 0057 A
3670936 58793 BHS0408AS 1218 U2 09464 0023 Y

ey



Table 4-5 (Continued)

Seque ce Sampl Depth Result Reporting Mean (X STD DEV) of background
THSS/S t D Locaton No Interval Counstitue t PCI/G w Limit Valid. Mean X=} Xu2

3670038 58793 BHS0410AS 28284 U238 09037 00179 Y 0733 1109 1 485
2550621 57493 BHS0263AS 612 U238 082 B 0024 A 0733 1109 1485
2467549 56993 BHS50198AS 02 U238 0779 0014 V 0733 1109 1 485
1333 2439129 56593 BHS0221AS 02 U233234 16 B 006 A 0779 171 2643
3671220 63093 BHS0559AS 15 20 U233234 15392 00478 Y 07719 171 2643
2439115 56693 BHS50226AS 02 U233234 14 B 0011 A 0779 1711 2643
3671215 59693 BHS0SS6AS 06 U233234 13268 00245 Y 0779 1711 2643
2550490 56793 BHS50233AS 612 U233234 13 B 0027 A 0779 1711 2643
3671218 59603 BHS50557AS 612 U233234 12384 00282 Y 07719 1711 2.643
2439143 56593 BHS0223AS 612 U233234 12 B 011 A 07719 1711 2643
2439122 56693 BHS0227AS 0-6 U233234 12 B 003 A 0779 1711 2643
2439136 56593 BHS0222AS 0-6 U233234 11 B 0011 A 0779 1M 2643
3335586 61393 BHS50650AS 02 U233234 1 01 A 07719 1711 2643
3671224 61493 BHS0583AS o8s U233234 09959 00291 Y 0779 171 2643
2550504 56793 BHS50232AS -6 U233234 099 B 0016 A 0779 1711 2643
361221 61393 BHS0570AS 0-6 U233234 098865 00219 Y 0779 1711 2643
3671222 61393 BH50576AS 010 U233234 0.9853 00178 Y 07719 1711 2643
3335607 61493 BHS0651AS 02 0233234 093 02 A 0779 1711 2.643
3671056 61193 BHS50503AS 610 U233234 089635 00165 Y 0779 1711 2643
2625482 56593 BH50224A.S 13 17 02.33234 08024 0062641 A 0779 1711 2643
3671225 61493 BHS0585AS 85159  U233234 07885 00259 Y 0779 1711 2643
2550503 56793 BHS0232AS 0-6 U235 0058 J 0016 A 0022 0068 0114
3671239 59693 BHS0556AS 0-6 u23s 00547 00195 Y 0022 0068 0114
3671249 61493 BHS50585AS 85159 U23s 00529 00205 Y 0022 0068 0114
3671245 61393 BHS0570AS 0-6 v23s 0.0496 00174 Y 0022 0068 0114
3671248 61493 BHS0583AS o8s v23s 004935 00179 Y 0022 0068 0114
2439121 56693 BHS0227AS 0-6 U23s 0048 J 0013 A 0022 0068 0114
3671080 61193 BHS50503AS 610 U235 00438 00165 Y 0022 0068 0114
3671250 61493 BHS0584AS 55135 u23s 00399 00206 Y 0022 0068 0114
. 3671243 59693 BHS50558AS 12155 U235 00388 00226 Y 0022 0068 0114
3671244 63093 BHS50559AS 15 20 u2s 003265 00293 Y 0022 0068 0114
2550486 56793 BHS0234AS 10'12 u23s 003 J 0023 A 0022 0068 0114
2625483 56593 BH50224AS 13 17 U235 002713 J 0066717 A 0022 0068 0ll4
3335588 61393 BHS0650AS 02 U23s 11 01 A 0733 1109 1485
3335609 61493 BHS0651AS 02 U238 11 01 A 0733 1109 1.485
3671266 59693 BHS0557AS 612 U238 10966 00283 Y 0733 1109 1485
3671270 61393 BHS50576AS 010 U238 10892 00178 Y 0733 1109 1485
2625484 56593 BHS0224AS 13 17 U238 1034 0043704 A 0733 1109 1485
3671104 61193 BHS0503AS 610 U238 09435 00165 Y 0733 1109 1485
3671268 63093 BHS0559AS 15 20 U238 0922 00203 Y 0733 1109 1485
3671273 61493 BHS0585AS 85 159 U238 09084 00205 Y 0733 1109 1485
3671267 59693 BHS0558AS 12155 U238 080475 00226 Y 0733 1109 1485
2550485 56793 BHS0234AS 10 12 Ull’_38 079 B 0023 A 0733 1109 1485
1334 2525869 55993 BHS0162AS 02 U233234 16 0032 A 0779 1711 2643
2439059 55593 BHS50059AS 1218 U233234 15 B 002 A 07719 1711 2643
2439073 55593 BHS0083AS 2426 U233234 15 B 0018 A 0779 17 2643
2653841 55793 BHS0307AS -6 U233234 1484 0070402 A 0779 1711 2643
2522230 55593 BHS0057AS 0-6 V233234 14 B 0012 A 0779 17 2.643
2439052 55593 BHS0058AS 612 U233234 14 B 0048 A 0779 1711 2643
2439066 55593 BHS50082AS 18 24 U233234 13 B 0019 A 0779 1711 2643
3671529 59093 BHS0648AS 02 U233234 1.2966 00292 Y 0779 1711 2643
2653774 55693 BHS0101AS 612 U233234 1246 0068371 A 0779 1711 2643
2525771 55893 BH50141AS 02 U233234 1242 0045 A 0719 1711 2643
2653855 55693 BHSO0113AS 18245 U233234 13 008605 A 0779 1711 2643
2525778 55893 BHS0149AS 06 U233234 1138 0045 A 0779 1711 2643
2525764 55993 BHS0187AS 9315 U233234 112 0029 A 0T 1711 2.643
3671040 59093 BHS0413AS 12163 U233234 10768 00206 Y 0719 1711 2643
2653781 55693 BHS0102AS 12 18 U233234 1013 0039622 A 07719 1m 2643
2695396 58093 BHS0313AS 02 U233234 0962 0034 A 0779 1711 2643
2653862 55793 BHS0310AS 184 224  U233234 09452 0152185 A 07719 1711 2643
3671039 59093 BHS0412A8 612 U233234 08874 00284 Y 0779 1711 2643
2653869 55793 BHS0309AS 124 184  U233234 08694 0134509 A 0779 1711 2643
2439065 55593 BHS0082AS 18 24 v23s 0068 J 0019 A